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leg  and  foot 


PREFACE  TO  THE  AMERICAN  EDITION. 


In  presenting  to  the  American  Student  of  Surgery  the 
beautifully  illustrated  work  of  MM.  Bernard  and  Huette, 
the  editors  flatter  themselves  that  they  have  contributed 
to  the  supply  of  a  want  which  has  not  been  unfie- 
quently  experienced  heretofore,  viz.:  a  complete  and  con- 
cise picture  of  the  science  and  art  of  Operative  Surgery, 
in  its  present  advanced  and  perfected  condition,  in  a  port- 
able form.  The  admirable  and  extensive  works  of  Bourgery 
and  Jacob,  and  Prof.  Velpeau,  with  the  translation  of  the 
latter  under  the  auspices  of  Prof.  Mott,  and  the  equally 
excellent  treatise  on  Operative  Surgery  by  Prof.  Pancoast 
of  Philadelphia,  can  never  be  replaced  by  the  present  work. 
Yet  its  compactness  and  portability  will  render  it  more 
desirable  to  the  student  as  a  companion  in  the  lecture  and 
dissecting  room,  where  its  copious  and  graphic  illustrations 
will  assist  him  materially  in  acquiring  correct  general  ideas  * 
as  to  the  nature  and  objects  of  the  individual  operations 
of  surgery ;  whilst  for  more  minute  and  varied  details  with 
regard  to  their  history  and  numerous  modifications,  the  less 
accessible  and  more  expensive  treatises  alluded  to  can  be 
consulted  at  a  more  advanced  period  of  study.  In  fact 
they  are  better  calculated  for  works  of  reference  to  the 
practitioner  of  surgery,  than  as  text  books  for  the  student, 
designed  to  set  forth  concisely  the  elements  of  the  art.  Our 
manual,  whilst  it  is  intended  mainly  to  illustrate  the  inlri- 
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cacies  of  operative  surgery  by  appealing  to  the  eye  as  well 
ns  to  the  understanding  of  the  student,  and  by  familiarizing 
liim  with  that  most  useful  department  of  anatomy  which 
iininediateily  relates,  to  «ui^cal  .operations,  will  also  be 
I'ound,  it  18  hoped,  not  entirely  useless  as  a  work  of  refer- 
ence to  those  already  engaged  in  practice. 

It  has  been  the  object  of  the  translators  to  Americanize 
tlie  language  of  the  work  to  as  great  an  extent  as  possible, 
making  use  of  the  terms  in  ordinary  use  in  this  country  by 
ti.  achers  of  anatomy  and  surgery,  in  order  that  the  Ameri- 
can student  may  not  be  annoyed  by  meeting  with  foreign 
liiodes  of  expression  with  which  he  is  not  familiar,  and 
\\  liich,  in  their  opinion,  it  is  rarely  desirable  to  introduce 
into  common  use.  This  almost  invariable  peculiarity  of" 
French  translations  has  heretofore  interfered  both  with  their 
]><»pularity  and  general  utility;  it  has  therefore  been  their 
endeavor  to  avoid  it. 

The  additions,  in  the  form  of  notes,  which  it  has  been 
thought  proper  to  append  to  the  original  text,  will  not,  it  is 
lir»ped,  be  found  to  detract  from  its  value. 

iWtW'York,  October,  1851. 


INSTRUMENTS  EMPLOYED 


SURGICAL   OPERATIONS. 
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Plate   I. 

INSTRUMENTS  REQUIRED  FOR  MAKLNG  INCISIONS. 

Pig.  1.  Straight  bistoury. 
Fig.  2.  Convex  bistoury. 
Fig.  3.  Probe-point«d  bistoury. 

aaa  back  of  the  bistoury. 

hhh  edge  of  the  bistoury. 

ccc  joint  of  the  handle  and  blade. 

ddd  end  of  the  handle. 
Fig.  4.  Ordinary  dissecting  forceps. 

aa  jjiws  of  the  forceps. 
Fig.  6.  Director. 

a  groove  of  the  director. 

b  probe-like  end  of  the  director. 

h'  extremity  of  a  director  in  which  the  groove  is  continuous 
to  the  end. 
Fig.  6.  Straight  scissors. 
Fig.  7.  Scissors  cuned  on  their  cutting  edwi?. 


Plati  II. 

I\STRU>1ENTS  REQUIRED  FOR  UGATURE  OF  ARTERIES. 

Fig.  1.  Charridre's  forceps  for  continued  pressure. 

Fit:.  2.  Graefe's  spring*  artery  forceps. 

Fig.  3.  Charri ore's  eur\'ed  forceps  for  continued  pressure. 

Fig.  4.  Amussat's  torsion  forceps. 

Fig.  6.  Tenaculum. 

Fig.  6.  De«champs'  artery  needle. 

Fig.  7.  Director,  with  an  eye  in  its  extremity. 

Fig.  8.  Cooper's  artery  needle. 

Fig.  9.  Eyed  probe. 

Fig.  10.  Sottofs  knotrtightencr. 
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Plates  V;  <fe  VL 

INStRlBiENTS  FOR  EXSECTION  OF  BONES. 

Fig.  1.  Hey's  saw. 

Fig.  2.  Knifc-shapod  saw. 

Fig.  3.  Small  semicircular  saw. — a,  surface  for  a  point  of  support  to  the 
index  finger  of  the  hand,  holding  the  instrument,  when  it  is  desired  to  em- 
ploy force  with  precision  of  motion. 

Fig.  4.  Larrey's  straight  saw. 

Fig.  5.  Martin's  saw. — This  consists  of  a  rod,  a  b,  with  a  circular  saw  at 
its  extremity,  c.  A  rotary  motion  is  given  to  tlie  rod,  a  b,  and  to  the  saw 
at  its  extremity,  by  another  rod,  d  e,  which  is  connected  with  the  first  by 
a  universal  joint,  /.  This  arrangement  allows  the  saw  to  move  freely  at 
any  angle  whicli  the  two  rods  may  form  with  each  other.  The  eictreinity, 
A,  of  the  rod,  d  e,  fits  into  the  shaft  of  a  trepan  (fig.  6,  bis)  which  is  moved 
by  an  assistant,  whilst  the  operator,  holding  the  handle,  i,  which  is  traversed 
by  the  rod,  a  6,  directs  the  action  of  the  saw  and  graduates  its  force,  using 
more  or  less  pressure,  as  may  be  required.  Saws,  of  dificront  diameters,  y, 
or  shaped  like  a  mushroom,  /c,  may  be  fitted  to  the  rod,  a  6,  according  to 
circumstimces. 

Fig.  6.  Charri tire's  rowel  saw. — A  crank,  a,  moves  the  wheel,  6,  the  teeth 
of  which,  interlocking  with  those  of  the  wheels,  c  d  e^  transmit  a  rotary 
motion  to  the  saw,/.  By  means  of  this  instniment,  which  is  solid,  firm, 
and  of  easy  appHcjition,  we  can  operate  on  bones  which  are  very  deeply 
seated.     Saws  of  diflerent  diiuneters  can  be  adapted  to  it 

Fig.  7.  Dupuytren's  perforator. — An  instrument  used  for  breaking  up 
deeply  se^ited  sequestra^  when  they  cannot  be  withdrawn  whole  on  account 
of  the  narrowness  of  the  external  opening.  Two  serrated  jaws,  aa,  which 
can  be  opened  and  closed  at  will,  grasp  the  bony  fragment,  which  is  then 
act(*d  upon  by  a  centnil  drill,  put  in  motion  by  a  bow,  the  string  of  which 
encircles  the  grooved  wheel,  c. 

Fig.  8.  Listoii's  boni  forceps,  used  for  dividing  small  bones  at  a  single 

cut. 

« 

Fig.  9.  Strong  forceps,  for  holding  steadily  a  portion  of  bone  whilst 
being  siiwn. 

Fi^,^  10.  Forceps  for  the  extraction  oi  sequestra. 

Figs.  U  and  12.  Chisel  and  gouge.  « 

Fig.  13.  Leaden  mallet 

Fig.  14.  Riisp. 

Fig.  15.  Olivo-shaped  cautery-iron,  in  its  handle. 

Fig.  16.  Ilatchet-shaped  cautery-iron. 

Fig.  17.  Nummular  cautery. 
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Plates  III.  &  IV.    C 

INSTRUMENTS  REQUIRED  FOR  AMPUTATIONS. 

Figs.  1,  2,  3.  Amputating  knives  of  different  sizes. 
Fig.  4.  Interosseous  knife,  or  catlin. 
Figs.  5  and  6.  Bone  foreeps. 
Fig.  7.  Charri^Fe's  tourniquet 
Fiff.  8.  Ordinary  amputating  saw. 

a  extra  blade. 
Fig.  9.  Small  amputating  saw. 

b  extra  blade. 
Fig.  10.  Chain  saw. 

c  needle  to  conduct  it. 

d  handle  to  be  attached  after  the  introduction  of  the  saw. 
Fig.  11.  Suture  needles. 

Fig.  12.  Charri^re's  forceps  for  continued  pressure. 
Fig.  13.  Amussat's  torsion  forceps, 
F'vr.  14.  Tenaculum. 


\a:A- 


I,- 


:Xi 


t\ 


i! 


PULTB  II. 


INSTRinfENTS  REQUIRED  FOR  UGATURE  OF  ARTERIESL 


Fi^.  1.  Charri^re*H  forueps  for  continned  pressiire. 

Fi^.  :i.  Graefe*8  spring  artery  fhrceps. 

Fiff.  3.  Charri(yre*8  eiirved  forrepe  for  continiied  pressure. 

Fig.  4.  Amnasat^s  torsion  forceps. 

FV-  6.  Tenaculum. 

Fij;.  6.  Deschamps*  artery  needle. 

Flff,  7.  Director,  with  an  eye  in  its  extremity. 

Fijr.  8.  Cooper's  artery  needle. 

Fijr.  9.  Eye*i  proW. 

F\}r.  10.  Si)ttot's  knot-tijjhtencr. 
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Platk  VIII, 


EVE    INSTRUMENTS, 


Flf,  1.  Athmst*  frtrpe|*s»  modifit^d  by  ChKirii^R'. 

Fig,  2.  De&inftiTe«'  rm^-forceftfl  for  holding  tho  Q|>|J6r  ey©Iid  steadilyt 

duruig  the  removal  of  cyats  and  iumors  whieh  feqiilrc  a  tediou^t 

and  minute  dissection. 
Pi^.  S.  DesinfiiTcs-  forceps  witli  bifuruitted  extfctniticst  ft^f  holdiog  soil 

pfliis  stwidlly  for  the  paAsage  of  the  sutiiro  needle* 
Fig.  4 .  Chur ri  (*  re's  a trnigh  t  fore cpji  f o  r  c  o  n t i  nii  o  u  a  press  u  ro.    I  ts  bmnch  ea 

helng  dclicat'C  nnd  long,  gr^isp  nnd  retuin  rc^ulily  folds  of  skm 

in  oporattrig. 
Fig.  6,  Another  variety  of  foreepi  for  continued  pfc«aiire,    lis  bkdes^ 

curved  and  notclied  externally,  nnawer  Xhv.  double  jmrpose  of  a 

«tyl<?t  on  wliiclj  to  introdnco  a  cnnnla  into  ibe  lacliyrmal  duett 

nnd  »ho  for  Its  extrti^tjon. 
Fig,  6.  Forceps  fur  gnieping  tlie  frt^e  borders  of  thf  ey«lids. 
Fig.  7*  Bistoury  for  oj.k^ning'  liujhryujal  lofnorfi*  the  liK'hrynjdl  mc,  nnd 

niisaJ  dut^t. 
Fig.  S,  Genaonra  entheters  for  the  In^IjTyniul  pAHS!»gi<s, 
Fig*  9.  Silver  probes  for  the  jwm^fa  lacTtfrnalm. — Mejeuns  probt*^ 
Fig,  10*  Caustic  holdur,  freOj  and  in  its  eiinula,  for  th«  cnuterlSHtiou  of 

the  Inehyrmid  aae. 
Fig,  II,  Ancra  syriogt>;  a  and  h  ndditionnl  t-orminal  to¥cs. 
Fig.  13.  Ijiugier*s  trocar,  for  perforating  the  roo-villary  sinus. 
Fig,  13,  a,  Dupny trends  Ciinuk;  h  and  c^  Searpu's  leaden  styles;  dl,Char- 

riere'a  styk^  of  prepared  ivory* 
M,  Char ri^ re  renders  ivory  nolt  by  Hydrochloric  Add,  and 
mannfivcturea  sty  lets  of  the  matcriid  thus  prepared,  which 
possesa  the  property  of  swelling  when  in  conflict  with  moist 
^ubatnnceSt  «Bd  thus  they  eSTect  the  dilatation  of  the  nasal 
dtiet 
Fig.  14*  Cloqnet*»  hooked  fityJut  for  extracting  eannkn  from  the  naaal 

duet* 
¥\p  15.  Deaunlt's  camik,  with  its  pi-obe-pointed  styJet. 
Fig,  16,  Pomperat*a  ioatnimeot  for  elevating  the  upper  eyelid* 
Fig*  17*  Luzordi'a  speculum. 
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rNSTRUMENTS  FOR  LIGATURE,  ETC.,  OF  NASAL  POLtPL 


%  L 


Figt. 
Fig,  3. 


3Lmight  polypus  foro^pOy  with  a  tnovablo  pivoti  And  blodes  whteli 

cttn  be  Uik&n  apart 
Curved  polypes  forceps, 
Felix  liaien'fi  lig^tufe  canier;  convex  aspoct,  a,  tiiOTable  plato 

tarrying  the  Hgnture ;  t,  screw-rod  anVm^  upon  the  Ijgntiite  and 

diieDgagiiig  it  by  dovuting  the  pl^te  a,-  e^  acrcw  for  stpnratiQgi 

or  hnugmg  together,  the  two  hmidlea  which  open  thD  Instni- 

Juent 
Fig.  3  bis.  ConcRvc  napect  of  same  inatrument^  u,  the  moTabk  plato  and 

hookSf  prqjectt*d  above  the  bhides. 
CharritTe'fl  ligature  carrier^  n^  a  Ibatnb-piece  to  net  upon  two 

movable  rods  by  which  the  ligutar^  passing  through  tbo  groove 

at  the  top  of  the  iDatniroeat  can  be  diseDgagpd,  Qt  retained  &t 

wi!L 
Dauble  dLunlA. 
Grwjfe'fl  knot4yer  modified  by  Dupuytrtin ;  tlje  ligulure  is  tight- 

uncd  by  me^ms  of  n  donbl<^-aer&w  eotit: lined  within  the  caniLla. 
Majorca  beaded  knot-tyer;   the  laei^hanfsni  ia  t!ie  aame^.    The 

beada  allow  tho  ligature  to  be  applied  in  cavities,  w^here  a 

atraight  inatrument  could  not  be  earned. 
Fig.  S.  Desaanira  knot^tyer. 
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Pig,  5. 
Fig.  6, 

Fig.  7. 
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Plati  XV. 

INSTRUMENTS  FOR  OPERATIONS   UPON  THE   INTESTINES; 
WOUNDS    OF    THE    INTESTINES;     HERNIA:    ARTIFIOIAL 

ANUS. 

Figs.  1  and  2.  Denan^s  fernile.    Hgore  represents  a  section  of  the  silyer 

ferrules  to  show  the  arrangement  of  the  steel  fermle  a. 
¥1g.  8.  A  pair  of  pincers  for  graspmg  the  steel  ferrule  a  and  lessening  its 

diameter  by  pressure  to  &dlitate  its  introduction  into  the  two 

silver  fermles  h  and  e. 
¥\g.  4.  Blandin^s  bistoury,  modified  by  Gkierin  for  the  radical  core  of  hernia ; 

a^  the  blade  disengaged  from  its  sheath ;  5,  the  bistoury  covered 

by  the  sheath. 
Fig.  6.  Boyer^s  needle-holder  for  inserting  points  of  suture  in  abnormal 

anus. 
Fig.  6.  Gerdy's  needle  for  the  radical  cure  of  hernia;  a,  the  needle 

thrust  out  of  its  grooved  sheath ;  ft,  the  needle  covered  by  the 

grooved  sheath, 
^g.  7.  Dupuytren*8  Enterotome. 
Fig.  8.  Blaudin's  Enterotome. 
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PULTI   XYI. 

CONTINITATIOK  OF  INSTOUMENTS  FOB  OPERATIONS  UPON 
THE  INTESTINES,  ETO. 

f\g.  1.  Boyer's  diieotor  with  latend  extensioiis. 

Fig.  2.  Thompeon's  bistoury;  a,  the  oatting  edge. 

ilg.  8.  Yidal  de  Caflsis  grooved  BpataU. 

¥1g.  4.  TesM^  bi§tonry ;  «,  the  edge. 

Fig.  6.  Astley  Cooper's  bistoury ;  a,  the  edge. 

Rg.  6.  Pott's  bistoury. 

Fig.  7.  Grimala's  sheathed  bistoury ;  a,  the  bkde ;  5,  the  blade  disengaged 

from  the  sheath  by  pressure  upon  the  spring  e. 
'B\g,  8.  YdpeMiV  famoe-ahaped  needle  for  the  radical  oore  of  hernia. 
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mSTRUMENTS  FOR  THE  OPERATIONS  OF  FHYHOSIB, 
FISTULA  IN  ANO,  AND  HBMORRHOIDB. 

Hg.  1.  A  lanoe-shaped  needle  for  the  operatioo  of  phymoeiB. 
Fig.  2.  Rioord^B  pinoers  for  phymosis. 
Fig.  8.  Yidal^s  plDoers  for  phymods. 
Fig.  4  and  4  bis.  Yidal^s  small  self-acting  pinoers. 
Fig.  5.  A  bistoury  for  fistula  in  ano  with  a  probe  attached. 
Fig.  6.  Marx  and  Brechet's  bistoury  with  a  probe  attached. 
Fig.  7.  Desault's  wooden  gorget  for  fistula  in  ano. 
Fig.  8  and  9.  Amussat^s  caustic-holding  forceps  and  protecting  forceps  for 
operating  upon  hemorrhoids. 
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TRUSSES  AND  PESSARIES. 

Hg.  1.  Donble  tnuB  for  iDgoinal  henda. 

Fig.  2.  Donbl^  tnus  with  «  donal  p«d. 

Fig.  8.  Another  form  of  doable  tnus  for  fnnoral  hemk. 

Hg.  4.  A  tnu0  with  «  oonioal  pad  for  omUlioal  hernia. 

ilg.  6.  A  dimple  tnus. 

Fig.  6.  A  simple  tnuB  from  left  to  ri^t 

Fig.  6.  bU.  A  yeiy  strong  ingoinal  pad. 

Hg.  7.  Hervez  de  Ohegoin's  pesBary  for  anteyerdon  of  the  Qtema. 

Fig.  8.  Annnlar  peaeary  with  a  ttem  and  oentral  perforation. 

I^g.  9.  An  irory  peasary  in  the  shape  of  the  cap  and  ball  toy. 

Fig.  10.  A  fonnel  shaped  pessary  oblique  and  proyided  with  a  stem. 

Fig.  11.  A  rimple  fbnnel-ahaped  pessary . 

Fig.  12.  A  romid  fbnnel-shaped  pessary  with  the  oentral  perforatioo. 

Hg.  18.  An  oyal  fbnnel-shaped  pessary  with  the  oentral  perforation. 

Fig.  14.  A  pessary,  shaped  like  the  bnng  of  a  barrel. 

Fig.  15.  Jnles  Oloqaet's  pessary. 

Fig.  16.  Eilian's  pessary. 

Hg.  17.  A  figare  of  eight  pessary. 

Fig.  18.  Malgaigne's  honr^ass  pessary. 
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PlATB  XIX.  AND  XX. 

INSTRUMENTS  FOR  TREATING  DISEASES  OF  THE  URETHRA 

AND  PROSTATE  GLANDS. 

^^  • 

ilg.  1.  A  wax  exploring  bongie. 

Fig.  2.  A  oonioal  gum-elastio  bougie. 

^g.  8.  A  conical  gom-elastic  bougie  with  an  olive-shaped  point. 

Fig.  4.  A  straight  ffnm-elastio  catheter. 

Fig.  6.  A  ooryed  gam-elastic  catheter. 

Fig.  6.  A  conical  silver  catheter. 

Fig.  7.  A  corTed  silver  catheter. 

Fig.  8.  A  pewter  bongie. 

Fig.  9.  Oiviale's  instrument  for  incising  the  urethra. 

Fig.  10.  Herder's  instruments  for  applying  caustic  to  the  prostate  gland. 

Fig.  11.  Lallemand's  instrument  for  cauterising  the  urethra. 

Fig.  12.  Oiviale's  instrument  for  cauterisiDg  the  urethra  and  prostate 

gland. 
Fig.  18.  Lallemand's  instrument  for  oanterisiog  the  prostate  gland  for  in- 

voluntary  seminal  emissions. 
Fig.  14.  Barr^  de  Rouen^s  instrument  for  cauterising  the  urethra  from 

before  backward. 
Fig.  15.  Ducamp's  instrument  for  cauterising  the  urethra  from  before 

backward. 
Fig.  16.  Leroy  d'Etiolles  instrument  for  cauterising  the  urethra  from 

before  backward, 
ilg.  17.  Ricord's  curved  scarificator, 
ilg.  18.  Ricord's  straight  scarificator, 
ilg.  19.  Begin  and  Robert's  sheathed  scarificator, 
ilg.  20.  An  extra  blade  to  a  scarificator, 
ilg.  21.  Mercier  prostatic  scarificator. 
Fig.  22.  Oiviale's  urethral  scarificator, 
ilg.  28.  Oiviale^s  instrument  for  exploring  strictures. 
Fig.  24.  Hunter's  double  branched  forceps. 
Fig.  25.  Mercier's  prostatic  sound. 
Fig.  26.  Leroy  d'Etiolles  jointed  curette. 
Fig.  27.  An  instrument  for  crushing  stones  in  the  urethra. 
Fig.  28.  A  straight  urethral  dilator. 
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Plats  XXL 

INSTRUMENTS  FOB  THE  0PERATI0N8  OF  UTHOTRITT  AND 
LITHOTOMY. 

Hg.  1.  Frdre  06me*8  dart  oatbeter,  modifl6d  by  Oiyiale. 

Fig.  2.  Joles  Oloqnet^s  metallic  doable  oatheter. 

Fig.  8.  A  oatheter  with  a  stop-cook,  with  Pasqnier's  cnnre. 

Fig.  4.  Belmas'  bistonry  for  incising  fascia. 

Fig.  5.  Pasqnier's  evacuating  catheter. 

Fig.  6.  A  convex  bistonry  fastened  firmly  to  its  handle. 

Fig.  7.  A  donble-edged  bistonry  for  perineal  lithotomyf  also  fluteiMd 

firmly  to  its  handle. 
Fig.  8.  Meroier  and  Charri^'s  rack  and  pinion  lithotrlte,  whose  Jawa 

are  spoon-shaped,  with  fenestras. 
Fig.  9.  Henrtelonp's  rack  and  pinion  lithotrite,  with  fenestr»  in  the  jawa. 
Fig.  10.  An  instmment  for  exteacting  a  bongje  in  the  bladder. 
Fig.  11.  An  instmment  for  extracting  foreign  bodies  from  the  bladder. 
Fig.  12.  Amnssat's,  Giviale^s  and  Oharridre'»  severed  lithotrite,  with  flat 

jaws. 
Fig.  18.  8egala*s  and  Oharridre*s  screw  lithotrite,  with  open  jaws. 


Pl.lXI 


Fig.  5  Fig.  8         Fig 


zzfH 


Pl^te  XXII. 

OTHER  INSTRUMENTS  FOR  THE  OPERATIONS  OF  LITHO- 
TRITY  AND  LITHOTOMY. 

Fig.  1.  Dnpoytren^s  double  litbotome,  Ohairidre's  model. 

9Sg.  8b  Fr&re  Odme^s  simple  lithoU>m«|  modified  by  Gharridre. 

Fig.  8.  Straight  lithotomy  forcepsi  whoee  branches  cross  and  reoroas 
near  the  handles. 

Fig.  4.  Oorved  Uthotomy  forceps. 

Fig.  5.  A  curette  with  a  probe  at  one  extremity,  and  a  groove  along 
whieih  the  foroepa  can  be  slid. 

0ig.  6.  A  staff  with  the  edges  of  the  groove  roimded. 

Fig.  7.  A  hammer  for  striking  the  lithotrite  when  the  oalenlus  is  broken 
by  perensaion. 

Fig.  8.  A  pair  of  straight  lithotomy  forceps,  whose  handles  cross  and 
recross  ,with  a  rack  attached,  which  is  both  voluntary  and 
self-acting,  the  branches  being  united  and  disjointed  by  a 
novel  arrangement  of  the  pivot. 

Fig.  9.  Dupnytren^s  canula  used  in  plugging  the  wound. 

Kg.  10.  A  canula  with  three  different  aised  tips,  to  be  applied  to 
0harridre*8  syringe  (plate  XIY,  ^.  11,  12  and  18). 

Rg.  11.  A  canula  which  can  ^  need  as  a  fdngle  jet,  or  to  which  an  addi- 
tional piece  with  numerona  perforations  can  be  attached  for 
injecting  the  bladder. 

Fig.  12.  A  blunt  gorget  which  can  be  used  as  a  guide  for  the  forcept*. 

Fig.  18.  Belmaa^  and  Oiviale^s  blunt  gorget  with  a  hook -like  extremity. 


xzriii 


INSTBHICENTB  FOB  THE  TREATMENT  OF  THE  DIHEASEB  GT 
FEMALES. 

Fig.  1.  Yidal  (de  Oassb)  needle  for  suture  of  the  perineum. 

Fig.  2.  Booz*  needle  for  the  nme  porpoee. 

Fig.  8.  Jobert's  flat  blade  for  depreiiing  the  lateral  walk  of  the  Tagfaia. 

Fig.  -L  A  depressor  with  an  elbowed  yalve  for  the  poeterior  part  of  Urn 

▼agina. 
Ilg.  5.  Two  convex  sharp-pointed  bifltonrieefbr  paring  offthe  edges  of  a 

fistnla. 
Fig.  6.  Two  knives,  a  right  and  left,  fbr  dividing  the  neok  of  the  Qtemk 
fig.  7.  A  pair  of  long  scissors  carved  on  their  flat  soifkoe. 
Fig.  8.  Jales  Oloqnet's  forceps  for  holding  a  ligatore. 
Fig,  9.  Am  uterine  sonnd,  modified  by  Yalleiz. 
Fig.  10.  A  long  canstic-holder  for  tluee  distinct  purposes:  1st  a  pair  of 

forceps  with  two  branches ;  2d.  a  pair  of  forceps  for  holdp 

ing  the  nitrate  of  silver ;  8d.  a  reservoir  caostio-holder  (whloh 

is  not  shown  in  the  plate). 
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Pl^ti  XXIV. 

OTHER  INSTRUMENTS  FOR  THE  TREATICENT  OF  THE 
DISEASES  OF  FEMALEa 

Fig.  1.  Jobert's  ivory  speculam. 

Fig.  2.  Rioord  and  Oharridre^B  Bpecnlmn  with  fonr  yalyes. 
Fig.  8.  Bennetts  biyalve  speonlnm. 
Fig.  4.  A  specnlam  with  three  yalyes. 

Fig.  5.  Yalleiz'  instmment  for  reotifying  the  podtioo  of  the  aterns. 
Fig.  5,  bis.  the  same  instrument  attached  to  a  handle  for  the  purpose  of 
introducing  it 


Plate  XXT, 

IN8TEUMENTS  FOK  OBSTETRIOAL  OPERATIONa 

Fig.  1.  Srnellie^s  perforator  with  a  |irot€Gtmg  sbaatli. 

Pig.  2.  Van  Hnawere  pelrimetor. 

Fig.  8.  Bandelocquo^a  pelvimf^t^r. 

Fig.  4.  Duboli^  edasors  for  cutting  opdo  tli«  h^ad^  the  branobefl  being 

eroemd  and  recroEtsed  n^Br  the  haQdlea. 
Pig.  5.  A  pair  of  forceps  with  a  apiiM  ^^P^^^ 
Fig.  6.  B^adelooque^a  cepbalotribe^  with  Depnul  aod  Oharnlre*s  ftTttcn* 

fig.  6.  big.  The  key  of  the  c^pbalotribe  for  tnrQlsg  the  mok^ 
Fig.  7.  A  pair  of  al>ortion  forceps. 

Pig.  8.  Sclioller'a  whal©\M>De  instrument  for  holding  or  ohgnging  the  pod- 
tjon  of  the  nmbiUcal  cord* 
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SURGICAL  OPERATIONS. 


Pl'ate  I. 

METHODS  OF  HOLDING  THE  BISTOURY. 

Te[E  pofiitioiis  in  which  the  bistoury  may  be  held  are  liable  to  infinite 
variety ;  nevertheless,  for  the  purposes  of  operative  surgery,  these  posi- 
tions may  be  reduced  to  three,  and  each  of  them  subdivided  into  two 
varieties. 

First  Position  (fig.  1  and  2).  The  handle  of  the  bistoury  is  held 
firmly  in  the  whole  hand,  like  a  table  knife.  In  this  position,  the  end 
of  the  handle  of  the  instrument  always  rests  in  the  paltn  of  the  hand, 
whilst  the  cutting  edge  may  be  turned  either  downwards  (as  in  fig.  1), 
when  the  indet  finger  is  extended  upon  the  back  of  the  blade  ;  or  up- 
wards (as  in  ^,  2),  when  the  index  is  placed  near  the  junction  of  the 
blade  with  the  handle^  and  on  its  side.  The  first  position  is  the  best, 
whenever  great  firmness  or  force  is  required  in  the  use  of  the  instru- 
ment. 

Second  Position  (fig.  3  and  4).  The  bistoury  is  held  like  a  pen  in 
writing,  the  cutting  edge  being  turned  either  downwards  (fig.  3)„  or 
upwards  (fig.  4).  This  j)Osition  of  the  instrument  is  suitable  when  we 
desire  its  movements  to  be  at  the  same  time  delicate  and  precise. 

Third  Position  (fig.  5  and  6).  The  bistoury  is  held  like,  the  bow  of 
a  \'iolin.  In  one  of  the  varieties  of  this  position,  the  point  of  the  in- 
strument is  carried  forward  T^nth  its  edge  downwards  (fig.  6) ;  in  the 
other  the  point  is  carried  backwards,  with  the  edge  upwards  (fig.  5). 
This  position  is  employed  when  we  wish  to  use  .the  knife  with  the  ut- 
most delicacy  and  prudence.* 

*  In  this  oonntry,  as  in  Enp^l^i^)  die  ordinary  scalpel  is  most  generally  employed 
by  sorgfeons  in  operations  upon  the  living  body,  in  preference  to  tho  French  bis- 
toury, as  well  as  in  dissections  of  the  dead.  And  there  is  a  maniiest  advantage  in 
the  employment  of  a  similarly  shaped  instrument  for  both  purposes,  as  that  instru- 
ment which  the  operator  is  most  in  the  liabit  of  using  will  always  serve  his  purpose 
best  under  drcumstanoes  of  difficulty.  The  shape  of  tho  scalpel  undergoes  slight 
rariations,  according  to  the  fimcy  of  individual,  and  the  above  rules  with  regard  to 
position  are  entirely  applicable  to  it — Eos. 


INCU2OX0*       .    -     ., 

In  cutting  the  integnmaitB  witli  the  bntomyj  or  aoiqion,  the  olgeet 
ordinarily  in  visw  is  to  open  a  paaaage  towards  deep^  eeata^  &toei| 
either  for  theur  simple  exposure,  or  their  removaL  Under  diflhKent  oir> 
cumstimoes,  then,  the  incision  msy  be  made  either \/)^osii  a^Uhoui  hir 
wards,  or  jfrtnn  within  QiOwardSy 

In  cutting  fiom  wUhitnd  inv>arJl8^  the  sidn  should  alwaya  iM^p^ 
Woualy  put  upon  the  stretch,  in  otder  to  avcHd  its  wrinkling, .  and  l» 
facilitate  its  division  under  the  edge  of  the  bistouiy,  w;hich  dioa^ 
always  cut  by  being  drawn  across  the  tissues  with,  a  smtaUe  amoniit  of 
pressure,  applied  so  as  to  kave  Uie  cut  snrfaoes  peMectly  perpendirmlar, 

lat  Simpk  Inciaians.  The  skin  being  fimUjr  drawn  and  i^ntched 
over  Uie  deeper  parts  by  the  left  hand  of  the  suigebn,  or  bjr  hb  anki- 
antd,  the  operator  takes  a  straight  bistoury  in  the  fint  or  seeoiid  positin 
(fig.  1  or  3),  ^ungcs  it  at  first  perpendicularly  to  a  sufibdent  depth,  and 
afterwards  inclines  it  to  an  angle  of  about  45%  tmtil  the  indj^on  haa 
reached  the  desired  l^igth,  when  he  brings  it  out  again  peipen^icnlariy,  . 
in  order  to  iivoid  making  an  ob^que  section  of  the  sldn  attheend  of 
tlie  cut.  The  same  rules  are  followed  in  making  all  simple  >incinoq^ 
whether  straight  or  curved.  * .     . .   . 

Sometimes  it  is  necessary  to  avoid  with  espedid  csie  ihe^parta  im- 
mediately beneath  the'  s^n.  In  such  a  case  the  indeioa  should  be 
made  with  a  convex  bistoury,  held  in  the  third  position  (fig:  6),  divid-: 
ing  the  tissues  carefully,  layer  by  layer.  Or,  by  pinching  up  a  fold  of 
skin,  one  end  of  which  is  h<44  by  an  assistant,  the  bistomy  being  Jield 
in  tlie  first  position,  the  fold  may  be  divided  by  cutting  it  downwaidi' 
perpendicularly,  or  by  transfixing  its  base  and  cutting  outwaxds  in  the  • 
same  direction,  a  simple  straight  incision  being  the  result  in  either  case 

(%.  2). 

2d.  Compound  Incisions.  These  are  formed  by  ihe  meeting,  or  in^ 
torsection,  of  two  or  more  simple  incisions.  The  principal  varieties  are : 
1st,  the  incision  resembling  the  letter  Y,  where  two  simple  incisions  . 
meet  at  an  acute  angle ;  if  they  meet  at  a  right  angle,  it  is  saiA  to  re- 
som])le  the  letter  L.  2d,  the  T  incision,  where  one  incision  falls  per- 
f>(>ii(licularly  upon  the  centre  of  another;  when  they  intersect  each 
utluT  at  a  right  angle,  a  crucial  incision  is  the  result;  when  several  in- 
cisii^ns  converge  towards  a  common  centre,  they  form  a  star.  When 
>fveral  incisions  are  to  be  made  intersecting  each  other,  it  can  be  done 


to  the  best  advantage,  eepecially  where  the  skin  is  loose  and  yielding,  by 
making  a  long  straight  cut  in  the  first  place,  and  then,  whilst  firmly 
stretching  its  borders  by  a  hand  at  either  end,  making  the  others 
rapidly  across  it  * 

Sd.  Incisions  from  within  ouhDords.  These  are  effected  either  with, 
or  without,  the  assistance  of  a  director.  By  one  method,  the  bistoury, 
held  in  the  second  or  third  position,  is  inserted  obliquely  beneath  the 
skin,  or  aponeurosis,  or  into  the  sinus  which  is  to  be  laid  open,  and 
then  brought  up  into  a  perpendicular  position,  by  which  movement  the 
ports  covering  its  edge  are  freely  divided,  the  knife  cutting  from  its  heel 
towards  its  point  In  a  second  method  the  instrument,  in  its  first  posi- 
tion, is  introduced  under  the  skin,  with  or  without  a  director,  to  the 
p<Hnt  where  the  incision  is  to  be  terminated ;  then  thrusting  its  point 
through  the  integuments,  from  within  outwards,  the  incision  is  com- 
plied by  bwering  the  wrist  and  cutting  out,  from  the  point  towards 
theheelofthekmfid. 


PiAiB  n. 

UNION  OP  WOUNDa 

Tbb  diffe/ent  methods  fi  promotmg  die  mucm  of  iromide  TS17  aeeofd- 
ing  to  the  natue  and  eonditkm  of  the  aotation  of  ocmtfaraiif,  md  Urn 
ultimate  olgcipt  which  the  voigocm,  has  in  Tiew.  When  a  irDond  haa 
commenoe4,to  auppurate,  we  aimply,  by  means  of  ditferent  modea  of 
dressing,  endeaTor  to  prevent  the  gaping  of  its  edgea,  and  the  imneoin 
aary  retention  of  the  purulent  discharge,  whil^  watching  the  proosaa  of 
cicatrization.  But  when  immediate  umoA  of  the  wound  is  80iif;ht  afkei^ 
union  bj  the  first  intention,  as  it  is  called,  it  is  neeewaiy  that  3b  edgM 
should  be  retained  yery  accurately  in  contact,  in  order'that  the  adheabe 
inflammation  about  to  develop  itself  shall  effect  their  pennanent  agg^ 
tination.  When  wounds  are  not  veiy  irr^rular  in  their  form,  or  whfle 
they  are  situated  on  the  extremities,  or  on  a  convenient  part  of  tlw 
body,  it  is  sometimes  possible  to  keep  their  edgA  in  accurate  appoaUiQii 
by  means  of  position,  and  the  judicious  use  of  adhesive  plasten  and 
bandages ;  but  in  a  great  many  instances  it  becomes  abscdutely  neosa- 
sary  to  resort  to  a  r^ular  operative  procedure,  viz.:  the  applicatiaB 
of  sutures. 

no.  2,  3,  4,  5,  6.    sutures. 

The  object  of  the  application  of  sutures  is  to  retain  in  accurate  coA- 
Uict  the  lips  of  a  wound,  when,  from  its  form  or  position,  plasten  or 
bandages  will  not  answer  the  purpose. 

The  instruments  required  for  the  introduction  of  sutures  are  needka 
and  ligatures.  The  flattened  needle  of  Boyer,  curved  in  the  form  of  an 
arc  of  a  circle,  a  a,  and  that  of  Yclpeau,  with  its  eye  on  the  side,  curved, 
but  flattened  only  on  its  anterior  half,  b  ft,  are  in  most  general  use ;  for 
])articular  operations,  needles  of  other  shapes  are  employed — these  will 
btj  «les(  ribed  in  their  proper  connection  *    The  needle-carrier  (fig.  7)  is 

*  The  straight  round  ncedlo  with  a  triangular  point,  of  different  sizes,  is  mnbh 
sseil  in  this  city.  It  answers  fully  as  well  in  the  great  majority  of  wounds  as  the  old- 
fiKUioned  curred  needles,  and  is  unquestionably  managed  with  more  facility. — ^Enk 


onlj  used  when  the  nature  of  the  tissues  requires  the  employment  of 
much  force  in  the  introduction  of  the  needle. 

In  regard  to  their  mode  of  application,  and  the  manner  in  which 
their  purpose  is  effected,  sutures  are  divided  into  three  species.  1st, 
J%e  simple,  or  Pelletier's  suture -{i^.  2  and  3),  which  approximates 
the  Ups  of  the  wound,  edge  to  edge ;  2d,  7%e  zig-zag,  or  basting  su. 
ture  (fig.  5),  by  which  the  deeper  portions  of  the  cut  surfaces  are 
brought  in  contact ;  3d,  J%e  twisted  suture  (fig.  6),  which  effects  both 
of  these  objects,  keeping  the  deeper  portions  of  the  wound  together, 
whilst  its  cutaneous  edges  are  also  maintained  in  accurate  apposition. 

1st  Simple  suture  {^,  3)  is  efifectcd  by  passing  a  nce(He  with  its 
ligature  through  both  of  the  lips  of  the  wound  which  are  to  be  kept  in 
contact  To  do  this  the  operator  passes  the  needle  from  without  in- 
wards through  the  right  border  of  the  wound  at  a  distance  of  two  to 
three  lines  from  its  edge ;  its  p(»nt  is  then  pusheil  forward  in  such  a 
manner  as  to  perforate  from  below  upwards  the  left  border  of  the  wound 
at  the  same  distance  frobi  its  edge ;  the  convexity  of  the  needle  always 
presenting  towards  the  bottom  of  the  wound.  Sometimes  the  irregular 
shape  of  the  wound,  or  the  separation  of  its  lips  from  each  other,  ren- 
ders it  impossible  for  both  of  them  to  be  perforated  at  the  same  time  by 
the  same  needle ;  in  this  case  a  ligature  armed  with  two  needles  may 
be  employed,  each  of  which  is  passed  tlirough  a  lip  of  the  wound,  from 
within  outwards. 

The  first  point  of  suture  being  thus  effected,  the  rest  are  applied  in 
like  manner,  until  the  edges  of  the  solution  of  continuity  are  in  contict 
throughout.  Wlien  s«^veral  suturea  are  thas  introduced  without  cutting 
the  thread,  the  continued^  or  glover  s  suture  is  the  result  (fig.  3).  Ou 
the  contrary,  when  the  thread  is  cut  and  tied  over  the  wound  between 
each  i)oint  of  suture,  it  Ls  then  known  i\&  the  interrupted  suture  (fig.  2)^ 
Finally  when,  in  place  of  tying  together  the  ends  of  each  of  th.>  threads, 
they  are  all  brought  together  in  a  single  bundle,  and  fastened  at  a  dis- 
tance, so  as  to  keep  up  their  tension,  we  have  Ledrans',  or  the  looped 
suture,  sometimes  applied  to  wounds  of  the  intt^tines  (v.  Enteroraphy). 

2d.  Zig-zag,  or  basting  suture  (fig.  3).  This  is  commenced  exaetly 
in  tlie  same  manner  as  the  simjJe  suture,  that  is  to  say,  a  single  needle 
is  iaserted  through  both  li[)S  of  the  wound,  but  it«<  thread,  instead  of 
parsing  back  again  across  the  wound,  is  carried  along,  and  parallel  witli, 
its  border,  until  the  next  point  is  reached,  from  whieh  it  is  passed  a^rain 
through  both  of  its  lips  to  the  side  from  wliich  it  was  at  first  introdiKvjd. 


-  * 

The  needle  teingtfimiMMfted  attend 

without  the  thread  heing  cnt^ .»  ipe^  ti  rfgHHg  ^tmseObA  if  M 
from  which  tlM  ttttare  takes  its  name  <fig.  5).  21to  gufiM  aafcTi 
(fig.  4)  18  endeotfy  a  tarieiy  of  tUi  latter;  it  tends  aleo  to  hring  tog^ 
ther  the  deeper  poitionB  of  a  womidf  onty'tke  -loops  «f  die  HgtfbiM 
which  produce  (Us  reralt  m  the  sg-ng  safttre  are  here  i^hwed  hy  a 
piece  of  a  gum  ehtttic  catheter,  or  the  harrsl  of  a  (|tdlL  The  manner 
in  which  it  m  4xme  is  by  paHsin'g,  in  the  fiMt  place,  thnwgh  the  Sps  <t 
the  wound,  as  many'donble  h'galives  as  it  is  wishM  to  make  points  it/ 
suture ;  Uie  quill  of  bougie  b  then  introduced,'  parallel  to  Ae  e^  cf 
the  wound,  tfarouf^  the  loops  formed  by  the  doubling  of  the  ligatoresi 
whilst  th^  free  ends  are  tied^  with  the  necessary  dq;ree  of  tightaeaSi 
over  another  qmll  at  the  opposite  aide  of  the  wound. 

dd.  Tioi^ed  mttwre.  T)m  species  of  suture  combines  the  results  cf 
both  of  those  preriously  described,  only  it  iadone  in  a  diflbrent  manner;  ,  \ 
instead  of  an  ordinary  ligature,  a  metallio  pin  or  needle  is  passed 
through  the  lips  of  the  wound— ^ther  an  ordhuny  pin,  a,  or  tke  insedt 
pins,  which  Didffenbach  pr^lers.  By  the  first  step  the  deeper  portiona 
of  the  cut  surfiMes  are  brought  in  contact,  and  to  prpdnoe  the  sama 
effect  upon  the  cutaneous  edges  of  the  wound,  a  ligature  is  appKaA  1 
around  each  pin  in  the  form  of  the  figure  8,  its  ends  beiiq;  crossed  ia  ' 
passing  to  the  next  pin,  where  the  process  is  repeated.  13ie  operatioii  \ 
is  finished  by  cutting  off  the  points  of  the  pins,  and  placing  a  longifeii^  ^ 
dinal  strip  of  adhesive  plastei^  between  their  extremitieJB  and  the  skin,  to 
prevent  the  latter  from  being  irritated  by  the  cut  ends,/! 
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Plats  IIL 

OF  THE  SETON. 

1^  object  of  the  seton  is  to  establish  and  keep  up  a  drain,  or  issue,  by 
means  of  a  strip  of  cotton,  or  linen  tape,  introduced  beneath  the  skin. 
It  is  most  frequently  made  use  of  in  the  nape  of  the  neck,  but  may  be 
applied  with  advantage  in  many  other  localities. 

FIG.  1.      BETON   IN  THB   NAPE   OF   THB   NECK. 

Haying  pinched  up  the  skin  of  the  back  of  the  neck  in  a  vertical 
fi>ld,  one  end  of  which  is  held  by  an  assistant,  the  operator  transfixes 
the  base  of  the  fold  by  a  straight  bistoury  held  in  the  first  position, 
and  enlarges  the  incisions  thus  made  to  the  requisite  extent ;  then  by 
means  of  the  eyed-probe,  a  5,  the  strip  of  linen,  c,  previously  greased 
with  cerate,  is  passed  through  the  wound  made  by  the  bistoury,  and  the 
fold  of  skin  is  allowed  to  resume  its  natural  position. 

The  dressing  consists  of  a  piece  of  linen  in  which  a  number  of  small 
holes  have  been  cut,  spread  with  cerate  and  placed  u;x>n  the  wound; 
over  this  is  a  small  wad  of  lint  for  the  purpose  of  absorbing  the  dis- 
charge which  escapes  through  the  holes  in  the  linen,  covered  by  a  com- 
press, in  the  folds  of  which  the  excess  of  the  seton  is  coiled.  A  circular 
turn  of  a  bandage  around  the  neck  retains  the  dressing  in  position,  and 
it  should  not  be  renewed  until  the  fourth  or  fifth  day,  by  which  time 
suppuration  will  have  been  established.  At  each  dressing  a  new  por- 
tion of  the  seton,  well  greased,  is  drawn  into  the  wound,  and  the 
soiled  end  cut  off;  when  the  seton  is  exhausted  a  new  one  is  sewed  to 
its  extremity.  ' 

Boyer's  suture  needle  (fig.  1  bis),  which  carries  the  seton  through  at 
the  same  time  that  it  makes  the  wound,  may  be  substituted  for  the  bis- 
toury and  eyed-probe.     This  instrument,  however,  is  not  much  used.* 

*  The  English  seton  noedle,  which  diflfers  slightly  from  Boyer^s,  is  a  convenient 
instrument,  and  very  generally  employed  in  this  country ;  it  can  be  introdiuH^d 
more  rapidly  and  with  \&»  pain  than  the  bistoury  and  eyed-probe. 

The  substitution  of  a  strip  of  india-rubber  cloth  for  linen  or  cotton,  is  also  an  iin- 
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no.  2.   TAOoniinov. 

Ordinarily  the  upper  and  ontar  part  of  the  ann  ia  selected  "CcNr  the 
insertion  of  the  vaodne  viniB.  There  are  four  methods  ci  domg.fhia : 
Uij  by  friction  ;  2d,iyaiK8ter;  Sdj  hg  acarificaHim  ;  4th,iypiNie- 
ture.    We  wfll  descrfte  the  ktter  only,  irh^  is  the  mode  most  in  use. 

To  vaccinate  by  pnnctaro  the  ordniaiy  lanoet,  or  what  is  better,  the 
vaccinating  lancet,  a  &,  is  the  faisfrnnent  generally  preferred.  This  is 
previously  chaiged  with  the  yirus,  either  by  insiniang  it  into  a  roBJom 
vesicle,  when  we  Taodnate  directly  from  arm  to  arm,  ot'hj  making  nae 
of  preserved  matter. '  The  lancet  is  then  introduced  ahnost  boriaontany- 
beneath  the  snr^ftoe  of  the  skm  to  the  distance  of  about  a  fine,  ther  ite- 
rator endeavoring  to  make  the  instniQient  pass  as  it  were  between  tihe 
epidermis  and  the  true  skin ;  it  is  allowed  to  remain  fora  few  seconds 
and  then  withdrawn  in  such  a  manner  as  to  wipe  off  the  virus  from  the 
point  of  the  instrument,  the  withdrawal  of  which  is  generally  followed 
by  a  small  drop  of  blood.  In  this  manner  three  or  four  punctures  are 
made  in  each  arm,  whickmust  be  allowed  to  dry  perfectly  befiffe  the 
infant  is  dressed. 

FIG.  8.      BOABIFIOATIOHB. 

The  term  bird-peek  punctures,  ooo,  is  applied  to  a  number  at  an*. 
perficial  punctures  rapidly  made  with  a  lanoetrshaped  needle,  or  a  well- 
pointed  lancet,  with  the  view  of  depleting  inflamed  or  oadeniatona 
tissues. 

Scarifications  are  small  superficial  indsions,  made  dose  to  each* 
other  for  the  purpose  of  causing  a  flow  of  blood ;  it  is  a  very  ancient 
method  of  effecting  depletion  of  the  capillaries.  They  may  be  made 
with  a  lancet,  a  razor,  or  even  a  bistoury,  held  in  the  third  podtaoo. 
With  a  view  of  lessening  the  pain  when  made  in  this  manner,  the 
Germans  have  invented  a  scar^cator  (fig.  3  Us),  in  whidi,  by  means 
of  a  spring,  some  fifteen  or  twenty  small  blades  are  made  to  cut  at  one 
stroke  ;  thus  the  duration  of  the  operation  is  much  diminished. 

FIG.  4.   ACUPUNCTURE. 

The  operation  of  Acupuncture  consists  in  the  introduction  of  needles 
made  fur  the  purpose,  a,  6,  c,  into  different  parts  of  the  body.     When 

proveincnt,  as  it  does  not  absorb  the  discharge  from  the  wouod;  nor  does  it  re- 
4uirc  constant  renewal  and  methodical  dressing,  but  may  be  tied  in  a  loop  and 
allowed  to  remain,  which,  with  children,  is  an  advantage. — Eds. 
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the  needleB  are  placed  in  oommunication  with  the  poles  of  a  machine, 
with  the  object  of  passing  a  current  of  electricity  through  a  limb  or  a 
diseased  part,  the  operation  takes  the  name  of  electro-puncture.  Of  late 
electro-puncture  has  been  employed,  and  in  several  instances  with  suc- 
cess, to  produce  the  coagulation  of  the  Uood  in  arteries,  and  in  this 
manner  to  effect  a  cure  of  aneurism. 

There  are  different  modes  of  introducing  the  needles— either  suddenly 
by  a  single  thrust,  or  in  a  more  gradual  manner,  by  rolling  the  handle 
of  the  needle  between  the  thumb  and  index  finger,  whilst  pressing  it 
gently  onwards.  Sometimes  also  it  is  driven  forwards  by  a  series  of 
gentle  taps  upon  its  head.    The  pain  is  but  trifling  by  either  method. 


PLAnlT.  ' 
IBX.    BUEXmNG  FROM  "EHK  ABJ£ 


nOi  1.  AVATOMT  or  TOM  PABX. 

Tn  skill  and  adi^  ti»iie  wUoh  oovw  fba  f^ni  a*  the  bend  of  ttfr 
arm  have  beea r«tai0v«d  bj  dJaaeetiop,  aa  well  aa  tpke  BufejaDeatbraQliiii 
aponeuroog,  2,  in  oidar  to  demonatrata  the  rdatioii  of  the  deeply  seated 
parts  with  the  aaperfidal  yeioa. 

These  are,  leckoiiing  femi  without  towards  the  inner  border  of  the 
arm: 

A.  The  radial  veiUj  acoompanied  by  some  email  branoheB,  a,  of  the 
musculo^mtaneons  nerve. 

B.  The  median  cephalic^  crossed  by  the  internal  branch,  ^  dT  the 
musculo-cutaneons  nerve. 

C.  The  cephalic  mn,  fi>rmed  by  the  unioxv  of  the  two  preceding ; 
tho  main  trunk  of  the  musoulo-cataneons  nerve,  c,  lies  along  its  inner 
border. 

D.  The  common  median  veiUj  with  branches  from  the  mnscolo-ca- 
taneous  and  internal  <^taneoi2s  nerves. 

£.  The  median  basilic^  accompanied  by  the  anterior  branch,  «,  of  Hie 
internal  cutaneous  nerve.  Larger  and  more  superficial  than  the  pre- 
ceding, the  median  basilic  vein  runs  parallel,  in  its  external  hal^  in£tx 
the  brachial  artery,  from  which  it  is  separated  by  the  aponeurotic  ex- 
pansion given  off  by  the  tendon  of  the  biceps,  G.  The  median  nerve, 
H,  also  lies  behind  it 

I.  Ulnar  veins,  M,  haeilic  vein,  formed  by  the  union  of  the  median 
bnsilic  with  the  ulnar  veins.    N,  Internal  cutaneous  nerve. 

FIO.  2.    METHOD  OF  PBRFORMINO  THE  OPERATION. 

The  patient  being  either  seated,  or  lying  down,  the  operator  having 
{jrovidcd  himself  with  a  short  bandage,  places  the  centre  of  it  upon  the 
tuicjiart  of  his  ann,  about  three  or  four  fingers'  breadths  above  the  bend 
of  the  elbow,  and  bringing  its  two  ends  to  the  outer  side  of  tho  arm, 


it  upn  tlM 
ve  tbe  benid, 
Df  the  an>k« 
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tie»  them  in  a  bow-knot.  Whilst  the  veins  are  swelling  under  the 
influence  of  this  constriction,  which,  liowever,  should  never  be  carried 
so  fiir  as  to  control  the  beating  of  the  pulse  at  the  wrist,  the  surgeon 
prepares  a  small  compress,  folded  in  four,  for  the  dressing,  and  makes 
ready  his  lancet,  which  is  done  by  opening  the  blade  until  it  forms  a 
slightly  obtuse  angle  with  its  handles ;  this  ho  places  within  his  reach, 
or  between  the  teeth,  so  that  it  can  be  seized  at  any  moment  by  the 
heel  of  the  blade. 

Then  taking  the  patient's  arm,  he  rotates  it  outwards,  and  places  its 
hand  beneath  his  own  left  arm  (if  it  is  upon  tlie  right  arm  that  he  is 
about  to  operate,  and  vice  versd^  if  on  the  left,) ;  ho  now  by  means  of 
gentle  friction  pushes  along  the  blood  so  as  to  distend  the  portion  of 
the  vein  which  he  is  about  to  pierce,  to  the  utmotst,  and  confines  it  there 
by  the  thumb  of  iis  left  hand  across  the  vein,  whilst  the  four  fingers  of 
the  same  hand  encircle  the  back  part  of  the  patient's  ann  and  their 
ends  put  the  skin  upon  the  stretch  in  front  This  done,  the  surgeon 
takes  the  blade  of  the  lancet  between  his  thumb  and  index  finger,  and 
makes  use  of  the  other  fingers  as  a  i>oint  of  support  at  the  moment 
of  piercing  the  vein,  resting  them  \x\xm  the  patient's  forearm.  The 
opening  of  the  vein  should  be  made,  in  most  instances,  by  a  simple 
puncture,  obli(iuely  to  the  general  direction  of  the  vein,  a,  a',  a".  Im- 
mediately on  the  puncture  being  made,  the  stream  of  blood  jotvS  out 
with  more  or  less  forw,  and  its  force  can  bo  increased  by  Ciiusing  the  pa- 
tient to  grasp  or  squeeze  in  his  hand  a  cane,  lancet-case,  or  roll  of  ban- 
dage. When  the  requisite  jimount  of  blood  has  been  obtained,  it  is  ar- 
rested by  applying  the  thumb  of  the  left  hand  upon  the  oi><^niiig  in  the 
vein,  whilst  removing  the  bandage  from  the  arm.  After  having  wip^d 
away  the  blood  from  the  arm,  the  small  compress  already  prepared  is 
placed  upon  the  wound  in  the  vein,  under  the  thumb,  and  retained  in 
its  situation  by  a  bandage  applied  around  the  arm  in  the  form  of  the 
figure  8,  the  ends  of  which  are  tied  in  st  knot  over  the  wound,  or 
flEistened  with  a  pin. 

In  bleeding  from  the  arm  there  are  several  points  worthy  of  notice, 
both  with  regard  to  the  selection  of  a  vein,  and  the  shape  of  the  lancet. 
Blood  can  be  obtained  from  any  of  the  veins  at  the  bend  of  the  arm 
when  they  can  be  recognized  beneath  the  skin.  The  median  basihc, 
A,  or  cephalic,  B,  are,  however,  for  the  most  part  preferred.  What 
has  been  said  above,  apphes  particularly  to  the  median  cephalic ;  but 
when  the  median  basilic  is  the  only  veiu  to  be  found,  it  is  necessary  for 


the  ojH^mt  to  MOett^ln  ac<!umtely  iho  jHwition  of  tlie  arti^tr  bt^fort^ 
opdUHg  tJ  veiil.  It  b  botkT,  a*  «  rub,  to  umke  tlir^  puticturr  «s  Iott 
down  in  tJ  rein  as  |(n4cticjibl<j,  Ixxym^t*,  in  thm  position ^  the  upan*?u- 
rotic  i.*xpfti  ion  from  tbo  tendon  of  the  litee|:tft  lie**  betwt^tui  tUo  two 
vessck*  T  at  tho  Tnoment  of  jjimcturing  the  v^lOj  the  jmtaent  should 
throw  Im  <3f'{iM  iiiusck  ttiti^  a  stntts  of  jttrong  eon^Actioiir  as  he  woold, 
in  drjiwhi^  the  O|*enitor  towfirdit  hiin  with  the  arm,  Uiia,  bj 
ntrongi?r  tens^iou  upon  the  ji|»oneurutic  expAnskm,  would 
dlftu  Ixisilic  vehij  and  separate  it  stitl  farther  from  the  artety 


for  (.'xam 
throwing^ 
raise  tho  k 
which  lies 

Thn  1/UM 

d'orgi^  fro» 
large  wou 
more  poin 
8ha|»e  kntjg 


of  an  oat-^A 
lam/ue  di  getj 


kglo  at  lU  pointy  called  ^  ^rom 
to  a  grain  of  bailey,  makes  a 
ty  of  caaea  (ph  5,  fig.  1) ;  iha 
it'et  A  j/raui  iPatmnt^  fropi  iti 
(fig.  2),  and  that  with  a  very 
(fig.  3)^  from  itji  likenesd  to  s 


acute  pointy 

snakc*^  tong  are  used  when  tho  vein  lies  very  deep  and  b  covered  ^ 
witli  a  thiek  layer  of  fat ;  when  u^iTig  these  it  is  recommended  to  en* 
large  the  opening  in  the  integuments  by  making  tho  point  of  the  in* 
strumi^'nt  cut  its  way  out  hy  a  lever-Uke  movement  wuc-c4?eding  the 
puncture.  In  lliis  way  a  fn^o  flow  of  blood  is  i*.ecured,  and  the  infiltrnr 
tration  of  the  cellular  iissn^  known  aa  thrombui^  h  prevented. 


^D.    BLEEDFNG  FEOH  THE  FOOT. 

Flo.  2.   ANATOMY  OF  THE  PART* 

The  internal  aaphcenous  vein,  A,  which  takes  ila  origin  on  tlie  do 
8um  of  the  foot,  B,  piwsies  from  Ix'low  ujuvm-da  in  front  of  the  intemalJ 
malleuliL^,  C,  upon  the  inner  side  of  the  tibia,  nccompanied  by  the  84«| 
phoenoua  netve^  D,    A  thin  layer  of  fascia  separates  it  from  the  skin* 

FIG.  4,   llODE  OF  aFKEATINGi 

The  venous  circulation  in  the  foot  is  arretted,  as  in  tho  ano, 
meat  IS  uf  a  bandage  placed   around   the   anklo,   alK>ut   two   fingerft' 

brcailths  above  the  malleoli ;  alYer  this  it  is  placed  in  a  warm  foot- 
bath, whilst  the  lancset  and  dressing  are  l^eing  made  ready.  When  pre- 
paivd^  thp  sargeotij  ^^atcd  in  front  of  the  patient,  takes  the  f<x>t  from 
the  water,  and  having  wiped  it  places  it  upon  his  knee  ;  he  then  secu 
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the  vein,  A,  in  ita  place  with  the  thumb,  as  it  is  very  apt  to  roll  in 
this  locality,  and  proceeds  to  open  it  precisely  as  in  bleeding  from  the 
arm.  It  is  rarely  the  case  that  the  blood  flows  from  the  foot  in  a  jet, 
and  the  custom  is  to  replace  the  foot  in  the  vessel  of  warm  wntor  until 
its  deepened  color,  or  the  length  of  time  of  immeruon,  indicates  that  a 
sufficient  quantity  of  blood  has  been  lost 

The  dressing  consists  of  a  small  square  compress  over  the  wound, 
kept  in  place  by  a  bandage  in  the  form  of  the  figure  8,  around  the 
foot  and  ankle. 


Plat*  V. 
Fio.  I.  Larcsts. — 1,  1'  ^BAiir  d^oroe  ;   2,  A.  oraih  D'AvoufS ;  8,  A 

UOraUS  DE  SERPEVIt. 

A,  blade  of  the  lanoet;  e,  heel  of  the  blAde;  g*,  sheath  of  the  laaoei ; 
h,  h\  the  two  portions  of  the  sheath;  /,  joint  of  the  blade  and  ita 

sheath. 

Fio.  II.  Bleeding  from  the  external  jugular  vein,  B ;  arteriot(»ny 
in  the  temporal  artery,  A.  ' 

% 

BLEEDING  FROM  THE  JUGULAR. 

Fxa.  2.  anatokt  of  tbb  pabt. 

The  extemaljugular  vein^  which  is  sometimes  solitary,  and  at  othen 
doul>Ie  in  its  origin,  in  the  latter  case  commencing  by  two  brancliea 
^vhich  unite  in  a  conmion  trunk  about  the  middle  of  the  neck,  takes  its . 
coursi?  normally  from  the  angle  of  the  lower  jaw  to  the  middle  of  the 
clavicle.  P&ssing  obliquely  backwards  from  its  point  of  origiii,  it 
crosses  the  course  of  the  stemo-cleido-mastoid  musde,  and  lies  uppn  it^ 
covercHl  throughout  by  the  platLsma  myoides  and  the  skin.  In  the 
upper  part  of  its  course  it  has  near  it  some  small  nervous  filaments. 

IfODB   OF   OPERATING. 

Tlio  patient  being  seated,  or,  still  better,  in  reclining  position,  the  cir- 
culation is  arrested  by  a  compress  placed  upon  the  vessel  a  short  dis-. 
tniue  jilH:>ve  the  clavicle.  The  compress,  which  should  be  somewhat 
thick,  is  kept  in  its  place  by  a  bandage,  A,  which  is  tied  in  the  arm-pit 
of  the  o]>posite  side.  A  simple  pieco  of  cord,  rather  tightly  tied,  might 
ixiK.lily  take  the  phice  of  the  compress  and  bandage,  for  the  cord  buries 
itself  ill  the  skin  and  conij)resses  the  vein  very  accurately  at  the  point 
when*  it  is  crossed.  ITie  vein  b<*ing  by  this  meaa<*  sufficiently  distended, 
the  >urge(jn  steadies  it  with  his  index  finger,  and  makes  the  puncture, 
15.     The  opening  in  the  vein  in  this  region  of  the  neck  should  be  full 
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large,  and  directed  obliquely  across  the  fibres  of  the  platisma  mtuicle, 
for  being  thus  divided  the  muscular  fibres  retracti  and  keep  the  wound 
gaping.  It  happens  very  often  that  the  blood  will  not  flow  in  a  jet, 
but  trickles  down  the  neck ;  in  this  case  a  common  card  should  be  folded 
lon^tudinally,  so  as  to  form  a  gutter,  by  which  the  blood  can  Ix)  guided 
into  a  proper  vessel. 

The  flow  of  blood  is  stopped  by  removing  the.  compression,  and  at 
the  same  time  a  finger  should  be  placed  upon  the  wound  to  prevent 
the  entrance  of  air  into  the  vein^  The  wound  is  dressed  by  bringing 
its  edges  together  and  applying  a  piece  of  adhesive  plaster,  or  the  com- 
mon court  plaster.  Sometimes  this  dressing,  and  even  the  addition  of 
a  circular  bandage,  does  not  succeed  in  stopping  the  flow  of  blood 
entirely ;  in  such  a  ease  M.  Magtstel  suggests  the  introduction  of  a 
point  of  suture.  ^  » 

ARTERIOTOMY. 

8UBGI0AL      ANATOMY. 

A'  represents  the  course  of  the  temporal  artery ;  6',  the  section  of 
the  skin ;  c',  pyramidal  compresses  for  compression  of  the  artery. 

The  temporal  artery,  a  branch  of  the  external  carotid,  when  opposite 
to  the  condyle  of  the  lower  jaw,  runs  directly  upwards  behind  the  arch 
of  the  zygoma.  About  the  middle  of  the  temporal  region  it  divides 
into  two  branches  :  the  posterior,  which  passes  backwards,  and  the  an- 
terior, or  frontal,  which  runs  upwards  and  forwards  upon  the  forehead, 
where  it  lies  upon  the  epicranial  aponeurosis,  and  immediately  beneath 
the  skin. 

MODE    or    OPERATING. 

The  patient  being  properly  placed,  either  sitting  or  lying,  the  exact 
position  of  the  artery  is  ascertained  by  its  pulsations,  and  it  is  steadied 
by  the  thumb  and  index  finger  of  the  operator,  the  skin  covering  it 
being  rendered  tense  at  the  same  time.  He  then,  with  a  straight  bis- 
toury, held  in  the  third  position,  makes  a  short  incision  directly  across 
the  course  of  the  artery,  by  which  it  is  divided.  The  blood  issues  some- 
times in  a  jet,  though  more  frequently  it  only  trickles ;  in  order  to  stop 
it,  when  neoessyry,  compression  is  made  on  either  side  of  the  wound  by 
means  of  the  pyramidal  compresses,  c,  c',  which  are  retained  in  their 
places  by  a  circular  bandage  around  the  head,  knotted  over  the 
temples. 
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LIGATURE  OF  ARTERIES. 


B  UQATlTltB  CPOK  AH  AIO-ERT. 


least  tliree  nu^tiibmue:^  pim?o(l 
(a  extern^  (xmi,  poeeenses  tlii 


: ;  6,  til©  middlo  i^oat,  te  yellow^ 
!S3€a  veiy  littl*.-  power  of  rwiisl- 
coBi^e  of  the  vc^^el,  and  a  tow 
tkiii,  smootJi,  transparent,  tm* 


Fij;.  1. 
one  ujxjn  il.^ 
most  vitaLttyf 

elastic,  comfK        '*  k^^tc  wj 

ing  foFc^?  applied  in  the  d 
degree  of  vitality ;  r ,  the 
dowed  vritli  little  atrengtli  aad  no  vitaUty,  is  regarded  m  an  afialogiiit 
of  tlio  epidermoid  tissues.    , 

Fig,  2.  When  a  ligature,  a,  i  I  to  an  artery,  llie  intoroal  anti 

middle  coata,  6,  c,  are  divided  b;  '<?ad,  and  pimlied  aside,  so  that 

the  internal  surfacM,  c^  d^  of  the  outer   oat,  the  only  one  which  j^ei&t* 
the  action  of  th^  ligature,  are  hroug       ,ito  forcible  contact. 

vFig,  3.  After  the  application  of  l  ^^ature  to  an  artery,  the  first  ool* 
lateral  branch,  «,  abo\e  the  ligature  becomes  dilated ;  in  the  spaces 
betwt^en  the  Ugature  and  this  first  ooUateral  branch  the  blood  stagnates, 
and  shortly  forms  a  clot,  5,  the  office  of  wliich  ia  to  plug  up  the  artery 
after  the  ligature  has  come  away. 

Fig.  4  and  5,  Tiio  process  of  tor&ion,  a,  produces  an  effect  upon  tbt 
arterial  coats  anahigou)^  to  the  ligature,  that  is  to  iay,  it  efiect^  tt 
divitiian  of  the  internal  and  middle  coatB^  i,  6,  which  are  forcjed  tg 
either  side,  whibt  the  external  cJDat,  r,  alone  offers  n^ii^laJice,  and  h^ 
coming  twistt^d,  serves  to  obliterate  the  calibre  of  the  artery. 

Fig,  6.  After  the  circulation  of  the  blood  through  an  artery  lij 
been  iiitcrrnpted,  by  a  ligature  or  any  other  means,  it  becomes  le-esta* 
blislifd  beyond  tbe  obstinction  by  the  dilatation  of  the  anastomosflt 
betwL^en  the  t^llaterid  braiieh*^  above  nnd  below  the  ligature*  Fig.  t^ 
taken  from  Dupuytren'a  Mur^euni,  represents  an  aneurism,  d,  of  tifl 
popliteal  artery  wliich  was  cured  by  the  apphcation  of  ice.  We  < 
r(  adily  recognize  the  verj'  considerable  dilatation  of  the  articular  arteri 
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hj  b,  by  by  through  which  the  ciiculation  in  the  limb  below  has  been 
preserved. 

Fig.  7.  a,  an  artery  in  a  stump,  transfixed  by  the  point,  5,  of  the 
tenaculum ;  c,  &,  ligatures  to  be  applied  to  the  artery. 

2d.  general  rules  for  ms  ligature  of  arteries. 

To  lay  bare  an  artery  for  the  purpose  of  placing  a  ligature  upon  it  it 
is  necessary : 

Ist  To  determine  the  position  of  the  vessel,  by  the  requisite  fami- 
liarity with  its  anatomical,  relations,  assisted  by  the  arterial  pulsations 
— if  the  operation  is  performed  upon  the  living  body. 

2d.  The  skin  being  placed  upon  Uie  stretch,  an  incision  is  made 
upon  the  vessel  with  a  convex  bistoury  held  in  the  third  position  ;  this 
incision,  parallel  with  the  course  of  the  artery,  should  always  divide 
both  the  skin  and  the  subcutaneous  cellular  layer,  and  its  length  should 
be  proportioned  to  the  depth  at  which  the  vessel  lies. 

3d.  The  aponeurotic  layer  which  binds  down  the  muscles  is  to  be 
divided  to  the  same  extent,  on  a  director,  and  the  muscles  beneath 
pushed  to  either  side  to  expose  the  sheath  of  the  vessel,  which  con- 
tains the  artery,  in  company  with  its  corresponding  veins  and  ner\'es. 

4tli.  After  raising  a  fold  of  the  sheath  of  the  vessel  with  the  dissect- 
ing forceps,  it  is  to  be  opened  with  great  care,  the  edge  of  the  bistoury 
being  kept  parallel  to  the  artery,  and  never  turned  towards  it. 

5th.  The  bistoury  is  then  relinquished,  and  the  surgeon  makes  use 
of  the  director,  held  as  a  writing  pen,  to  isolate  the  iu-tery  on  either 
side,  and  endeavors  with  its  point  to  tear  through  the  loose  cellular 
tissue  which  surrounds  it,  so  as  to  pass  the  instrument  behind  the  vessel. 
In  tliis  stage  of  the  operation  there  are  two  iraportimt  precautions  to  be 
observed ;  in  the  first  place,  to  lay  bare  the  artery  to  as  trifling  an 
extent  Jis  possible,  and  secondly,  to  introduce  the  director  between  the 
artery  and  the  vein,  so  that  the  latter  shall  not  be  exj)osed  to  injury 
fi-om  the  p(Hnt  of  the  director  as  it  passes  beneath  the  artery. 

61k  When  the  artery  is  well  exposed  and  the  din'ct(-»r  lodged  be- 
neath it,  the  operator  satisfies  himself  of  its  identity  by  recognizing  its 
pulsations,  and  then  passes  along  the  groove  of  the  director  an  eyed- 
probe,  armed  with  the  ligature.  When  the  vessel  is  deeply  situated, 
Deschamps'  or  Cooper's  arter}'-needle  is  substituted  for  the  ey«'d-profee.* 

•  The  highest  American  authority  in  regard  to  the  mode  of  tyin^  artoriee.  Prof. 
Mott,  does  not  make  use  of  the  director  as  described  above,  but  einpIoyH  in  \u 


Finally,  being  assured  of  the  identity  of  the  artefy,  the  first  knot  ia 
the  ligature  is  tied.  If  the  vej^el  U  deeply  placed,  the  knot  slioulil  \m 
tightened  by  means  of  the  two  index  fiii(T*>rB  iiiiserted  iiito  the  wound, 
one  of  them  pressing  upon  earh  end  ^^f  the  ligature,  in  onier  thhi  tlw 
arter}^  should  not  be  too  much  driigg4>d  frum  its  l>cd*  The  seeond  knot 
is  then  tied,  one  of  the  ends  of  thA  ligatnrts  cut  off^  and  the  remaininjj 
one  brought  out  at  the  most  doji^sDiiing  angle  af  tlie  wound.. 

plaoc  the  smooth  round  point  of  the  ttnccy-needle  wbieh  bean  liia  luune,  md  wti7e^ 
is  also  known  as  the  Amerioan  needki.  Afl«r  «S«Sllltg  tht^  shv^k  <)f  th«  ^awfet 
and  separating  it  from  the  artery  widi  the  handle  of  tlt«  scolpdj  be  lasiaiial^  thtf 
point  of  this  needle,  whieh  he  cont iJem  by  fiir  ihe  brtrt  iiuinuncint  of  lla  kuul,. 
gently  between  the  vein  and  artery,  iiiifl  pens  it  beaeailt  the  iMtn*,  ahrayt  kev|i- 
ing  the  point /rom  the  vetn,  and  difliurbitigtliecoaiicictlriiia  of  tiift«rU^ry  w  IlOto  m 
possible.  As  there  is  probably  no  &ur^<.'tni  living  who  hm  ofM^iled  upoci  ihm  mt* 
teries  more  extensively,  or  more  succtikiiruJIy^  than  Prof*  MotI,  we  oan  da  SO 
than  to  follow  his  method  in  this  respc^^L — Etm* 
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Pliti  VII. 
LIGATURE  OF   THE  ULNAR  AND  RADIAL  ARTERIES. 

FIG.   1.  SURGICAL  ANATOMT. 

A,  Brachial  artery,  aocompanied  on  its  inner  side  by  the  median 
nerve,  h. 

c,  median  basilic  vein,  crossing  the  course  of  the  brachial  artery  and 
median  nerve,  from  which  it  is  separated  by  the  aponeurotic  expansion, 
d,  given  off  by  the  tendon  of  the  biceps. 

Indsion  No.  2  represents  the  ligature  of  the  ulnar  artery  in  its 
lower  third,  a,  indsion  in  the  skin ;  b,  edges  of  the  divided  aponeu- 
rosis ;  c,  ulnar  nerve ;  d,  tendons  of  flexor  sublimes ;  A,  radial  artery 
with  the  director  beneath  it 

Indsion  No.  3.  lAgature  of  the  radial  artery  in  its  upper  third, 
a,  wound  in  the  skin ;  6,  edges  of  the  aponeurosis ;  c,  radial  nerve ; 
cf,  internal  border  of  the  supinator  longus  ;  A,  radial  artery  with  the 
director  beneath  it. 

Incision  No.  4,  Ligature  of  the  radial  artery  at  the  wrist,  a, 
wound  in  the  skin  ;  h,  aponeurosis  ;  c,  radial  nerve ;  A,  radial  artery 
on  the  director. 

MODE    OF   OPERATING. 

§  1.  Ligature  of  the  radial  artery  at  the  wrist  (see  incision  No.  4). 
1st,  Along  the  external  border  of  the  tendon  of  ihe  flexor  carpi  radialis^ 
which  is  always  easily  recognized,  make  an  incision  from  one  and  a  half 
to  two  inches  in  length  through  the  skin  and  sub-cutaneons  cellular 
tissue.  2d,  Divide  the  aponeurosis  of  the  fore-arm  upon  a  director ; 
recognize,  isolate,  and  place  a  ligature  beneath  the  artery,  which  is  si- 
tuated just  external  to  the  tendon  of  the  flexor  carpi  radialis,  always 
easily  known  by  its  pearly  color. 

§  2.  Ligature  of  the  radial  artery  in  the  upper  third  of  the  fore- 
arm— (see  incision  No.  8). 

Upon  the  internal  border  of  the  supinator  longus  muscle,  if  it  can 
be  recognized,  and  if  not,  along  a  line,  representing  the  course  of  the 
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artery,  and  drawn  from  th^  middle  of  tlie  bend  of  the  elbow,  to  tlie 
inner  aide  of  tbe  stjloid  process  of  the  radius^  let  an  incii^ioii  be  madts 
from  two  and  a  half  to  three  inchefl  in  length,  taking  care  to  avoid 
the  snpe  &dal  veins.  The  deep  fascia  being  laid  open  on  the  director, 
the  innei  edge  of  the  supitiator  ongus  muscle  is  to  be  sought  for  be- 
neath it*  This  landmark  l>eing  determmf^d,  on  drawing  the  muscle  a 
Httlo  out  ^avdfi  with  a  sDatnla  or  blunt,  hcK>kj  the  artery  will  be  discov- 


ered enci 
to  b^iao!' 

§3. 
arm  (see 
don  of  t] 
line  draw 
of  the  pi«- 
inches  in 
2d.  The  d* 
of  the  ^«a 
inner  aide : 
panymg  ^ 
ligature  inauruftd 


ifith  'O  vmm  camites^  from  which  it  ia 


T  as 


|f  m  the  lower  third  of  the/ore^ 

^  the  external  border  of  the  ten- 

t  is  preferred,  in  the  course  of  a  ^ 

condjl      ■  the  humerus  to  the  prominence 

LL  an  inci;»ion  from  one  and  a  half  to  two 

^iie  skin     id  subcutaneous  cellular  tissue; 

D1H  Df^k        len  laid      en  upon  the  director,  tbe  tendon 

nari  ?©  seen,  anc  it  muAt  be  pushed  towards  ihe 

artery,  which  is  beneath  it,  between  iti  two  aceom- 

r  common  sheath,  is  then  to  be  isolated,  and  the 

ath  it 


§  4*  Ligature  o/  the  ulnar  arttry  in  tht  middle  of  the  fortatm 
(see  incision  No.  1),  1st,  Upon  the  imaginary  line  jujst  indicated 
make  an  mcbion  three  inches  in  Ungth  through  the  skin  and  eeUular 
tissue  ;  2df  endeavour  to  find  the  first  intermu^ular  septum  which  can 
be  detected,  going  from  within  outwards  j  Sd,  divide  it  upon  the  diriQe- 
tor>  and  push  the  fibres  oHh^fiexor  sublmik  towards  the  outer  side  of 
the  limb,  when  the  artery  will  hi  discovered  immedliitt^ly  beneath  it, 
with  its  veins.  After  having  laid  open  the  sheath  of  the  artery,  it  will 
be  found  moat  convenient  to  make  use  of  Cooper's  or  Deschamjps*  needle, 
on  account  of  the  depth  of  the  wound* 
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Plate  VIII. 
UGATURE  OP  THE  BRACHIAL  ARTERY. 

7IO.   1.  SURGICAL  AHATOMT. 

AB,  Brachial,  artery. — ^It  eitends  from  the  inferior  limit  of  the  axilla 
to  about  an  indi  below  the  articulation  of  the  hmnerus  with  the  ulna. 
Situated  on  the  inner  side  of  the  humerus  above,  it  inclines  gradually 
outwards  in  descending  the  arm,  and  at  its  lower  part  lies  in  front  of  the 
bone. 

In  its  upper  fourth  the  artery  is  in  relation  with  the  inner  edge  of 
the  caracfhbrachialU  muscle  C ;  below,  it  corresponds  with  the  internal 
border  of  the  biceps,  D,  whidi  slightly  overlies  it  in  its  two  inferior 
thirds.  In  emaciated  subjects  it  is  covered  only  by  the  integuments  and 
deep  fascia  of  the  arm.  Towards  its  termination,  it  lies  along  the  inner 
edge  of  the  tendon  of  the  biceps,  whilst  about  to  pass  beneath  the 
aponeurotic  expansion,  a,  given  oflf  by  the  latter,  which  separates  it  from 
the  median  basilic  vein,  5. 

E,  The  median  nerve,  which  accompanies  the  artery  thoroughout  its 
course,  enclosed  with  it  in  a  common  aponeurotic  sheath.  Above,  the 
nerve  is  external  to  the  artery ;  towards  the  middle  of  its  course,  it 
passes  in  front,  and  below,  in  its  inferior  third,  it  lies  internal  to  it. 
The  radial  and  ulnar  nerves  lie  behind,  and  to  the  inner  side  of  the 
artery,  but  only  at  its  upper  part 

FG,  Humeral  veins, — The  vein  on  the  inner  side  of  the  artery  is 
larger  than  that  on  the  outer  side ;  in  their  course  down  the  ann,  they 
form  frequ^t  anertomoses  with  each  other. 

H,  The  inferior  profunda^  branch  of  the  brachial  artery  which  passes 
backwards  in  company  with  the  ulnar  nerve,  K. 

FIO   2.  OPERATION. 

Incision  No.  1.  Ligature  of  the  brachial  artery  near  the  bend  of 
the  elbow,  a,  incision  involving  the  skin  and  cellular  tissue ;  5,  edges 
of  the  divided  aponeurosis  of  the  arm  ;  c,  median  basilic  vein,  situated 
between  the  skin  and  aponeurosis,  and  pushed  out  of  its  place  towards 


the  inner  condyle ;  d^  inner  edge  of  the  hi€€ps  muBcle  ;  *,  median  n^^rre 
on  the  inaer  aide  of  the  artery  j  Fp  artery  isolated  firom  its  &heath,  with 
the  direcU  r  beneath  it* 

Lickio*^  No*  2.  lAgature  of  the  brachial  artery  at  the  upper 
part  of  \e  arm. — a,  incision  thiougli  Ur*  inlegumenlA  ;  b^  incision  of 
the  deep  ascia ;  c,  bracbint  vein  ;  d,  median  nervG,  external  to  the  ai^ 
tery ;  E,   rtery  isolated,  aud  raised  upon  the  director, 

MODS   OF    OPKIUTINO, 
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least  twc 
G  biceps.     All 
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iry  at  the  bend  of  the  elbow  [sm 
ctly  tlj©  tendon  of  the  bicepf^ 


ies  long,  following  tlie  cwtvq  of 

:lua  incision  tli rough  tbe  intcgu- 

>  pii^h  the  bftdhc  rein   on   one 

Y     tay  not  he  lAoujiJ^fd* 

3eii&,  m  tide  siiu^tioi^  is  Uie   a|K>neiirotic  expaiiftion 

tendon  of  the  biceps  ;  it  ia  to  be  kid  open   on   the 


§1.  J 

incision  Js 
and  the  inl 

the  inner 
mentSf  thi 
Bide,  in  or' 

3.  The 
given  o& 
director, 

4>  BenSiiui  it  is  aeen  the  artery  with  ltd  veins,  and  on  it^  inner  ^ide, 
the  medium  nerve ;  the  sheath  is  to  be  o|^»eued  by  cutting  upon  it  ob* 
Hqu^^ly,  and  the  artety  ciirefuUy  isolated  mid  tied* 

§  2,  lAgature  of  the  brachial  artery  in  the  vpperpart  of  the  cnBi 
(see  incision  No.  2).  Ist,  after  having  distinctly  reoognis^d  the  ink^ 
nal  hordoT  of  the  biceps  muscle^  make  an  incision  parallel  to  it  about 
two  inches  and  a  bulf  in  length,  througli  the  skin  and  cellular  tisBue+ 

2d,     Lay  open  the  deep  faftciti  on  a  director. 

3d.  Look  for  the  nervous  trunk  which  lies  nearest  the  inner  edge  of 
the  biceps ;  it  is  tlie  median  nerve,  beneatli  iind  to  the  inner  side  of 
which  the  artery  i^ill  be  found. 

itlu  Open  the  common  sheath  of  the  vessels^  by  hfting  a  fold  of  it 
with  die  forceps  and  holding  the  knife  horiswintaiiy  ;  then  push  thi 
median  nerve  outwards^  isolate  the  srtery,  and  pass  the  director  beneath 
it  from  without  inwards. 
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Plate  IX. 
LIGATURE  OF  THE  AXILLARY  ARTERY. 

no.  1.      8UBOICAL  AKATOMT. 

1,  PeetaralU  major  muscle  drawn  upwards ;  2,  peetoralii  minor ; 
3,  Latis9imu9  darn  and  ter€9  mqfor  musdea ;  4,  bieept  muscle ;  t^, 
triceps  extensor  euhiti  ;  6,  deep  fasda  of  the  arm. 

a,  Axillary  artery.  A  continuation  of  the  8ubcla\ian  artery,  it 
commences  at  the  lower  border  of  the  first  rib,  and  ends  at  the  inferior 
boundary  of  the  axilla  (the  lower  border  of  the  latisnmus  dorsi  mus- 
cle) ;  its  course  corresponds  with  a  line  dividing  the  anterior  from  the 
middle  third  of  the  axilla.  In  its  inferior  half  it  is  in  relation  externally 
with  the  inner  side  of  the  humerus,  against  which  it  may  be  readily 
compressed ;  internally  it  is  covered  only  by  the  integumento  and  deep 
fiiscta,  and  its  pulsations  can  be  easily  felt 

6,  eoraco-hraehicUis  muscle,  in  contact  with  the  artery  throughout 
its  course.  The  artery  is  always  to  be  found  at  the  internal  and  pos- 
terior border  of  this  muscle,  which  serves  as  a  reliable  landmark. 

c,  d,  e,/,  branches  of  the  brachial  plexus  of  nerves.  They  surround 
the  artery  very  closely  below  the  pectoralis  minor  muscle  ;  c,  the  mus- 
culo-cutaneous  nerve  lies  along  the  outer  side  of  the  artery ;  (2,  the 
median,  the  largest  branch  of  the  plexus,  takes  its  origin  by  two  roots, 
which  meet  in  front  of  the  artery,  opposite  the  lower  border  of  the 
pectoralis  minor  muscle ;  this  nerve,  skirting  along  the  inner  border 
of  the  coraco^brachidlis  muscle,  lies  in  front  and  a  little  to  the  outer 
side  of  the  artery ;  6,  internal  cutaneous  nerve,  a  small  branch  which 
takes  its  origin  from  the  innermost  root  of  the  median,  lies  in  front  and 
to  its  inner  side.  Finally,  the  ulnar  nerve,/,  and  the  radial^  which  is 
concealed  by  the  axillary  vein,  are  situated  still  farther  within  and 
behind. 

G,  the  axillary  vein,  is  situated  in  front  of  tlie  artery  and  nerves, 
which  it  partly  conceals. 

The  axillary  vessels  and  nerves  are  surrounded  and  held  together  by 
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a  looao  cell  Ur  tisaue^  which  m  inters|}er9ed  with  tmmeroua  lymphatic 

Tessek  aad  ^laiidU,  4. 

I,  the  feu'uecapular,  and  inferior  thoracic  apteriea  and  vein§, 

Kf  bnu^hifll  arterjt  eoutinimtion  of  the  axillary,  isolated  &om  the 

neryoa  auc    'doe  which  sutround  it. 

PIG,  2,     OPKRATlOir. 


a,  mam  i  of  the  skin,  cellular  and  adipose  tiaaues ;  6,  de«p  fascia ; 

c,  median  i  - —  — ^-J  -.^^.^^i  _  j  — *\lj|iy  vein,  depresewyd  by  a  blunt 

hook  J  ^,  ii  heath  of  the  axillary  Tcs&eb ; 

Q,  axillar}  which  has  been  passed  finom 

within  out\^  ds* 


The  ojwratioii  of  t; 
pectoralis  mmor  muscie,  i 
folio vs  3 :  Ifit,  determine  tlie  ] 
line  correeponding  with  th^ 
tenor  two-third^  of  the  ax 
edge  of  the  coracQ-hTachmlis  f 
carefully  divide  the  skin  and  celh 
two  indies  sind  a  lialf,     Sd,  as  soon  as  tb 


^rsn  t\f 


rb^ 


ItTlNO, 

trtery  in  the  aiiBa,  below  tho 
as  Lififraac*B  method ;  It  U  aa 
10  artery  by  drawing  a  straight 
le  anterior  third  with  the  pos- 
ng,  if  possible,  for  the  internal 
the  guide  for  the  artery.  2d» 
sue  on  this  Hue  to  the  extent  of 
faadcnlus  of  vessels  and  norvte 
is  in  sight,  lay  aside  the  bbtoury,  and  relax  tlie  parta  by  slightly  low- 
ering the  arm*  4th,  endeavor  tiien  to  recognizee  tlie  coraco-hrachiaJu 
musele^  and  make  iise  of  it  an  a  guide  to  the  position  of  the  artery* 
5th,  by  the  aid  of  the  director,  starting  from  the  coraco-hrackwlxM 
musele^  fir^t  push  the  median  and  internal  cutaneous  nen*es  in  front, 
and  then  the  ulnar  and  musculo-spiral  towards  the  posterior  border  of  | 
the  wound ;  in  the  inten-al  between  them  the  artery  and  vein  will  be  j 
found*  6th,  separate  with  care  the  artery  from  the  vein,  and  pass  thft  I 
needle  beneath  it,  from  be!iind  forwardis,  in  order  not  to  injure  the  veiji^  j 
which  in  this  locality  requires  more  care  than  the  nervea. 


Ty^H^ 
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Plate  X. 

LIGATURE  OF  THE  AXILLARY  AND  SUBCLAVIAN  ARTERIES. 

(For  the  origin  and  collateral  hranekeo  of  the  oubelavian  arterieOj  oee  pi,  IL) 

no,  1  AND  2.      SURGICAL  ANATOMY. 

Fig.  1.  1,  the  clavicle  and  pectoralis  major  muacle,  cut  awaj  par- 
tially, 2,  in  order  to  expose  the  axillary  vessels ;  3,  the  trapeziui 
muscle ;  4,  stemo-mastoid ;  5,  omo-hyoid ;  6,  deltoid ;  7,  pectoralis 
minor. 

Af  the  axillary  artery ;  in  ^is  upper  half^  it  is  covered  successively  by 
the  insertion  of  the  pectondis  minor,  7,  higher  up  by  the  pectoralis 
major  muscle,  from  which  it  is  separated  by  a  layer  of  adipose  tissue, 
containing  numerous  small  veins  and  arteries  ;  and  finally  by  the  &scia 
and  the  skin,  a.  The  supra-scapular  artery  which  crosses  the  base  of 
the  neck  just  above  the  clavide. 

B,  the  axillary  vein,  situated  in  front  and  to  the  inner  side  of  the 
artery,  is  not  in  immediate  contact  with  it.  The  cephalic  vein,  c,  passes 
upward  in  the  interspace  between  the  deltoid  and  pectoralis  major 
muscles,  crosses  the  axillary  artery  above  the  superior  border  of  the 
pectoralis  minor,  and  empties  into  the  axillary  vein. 

D,  tlie  nerves  of  the  brachial  flexus,  lie  beliind  and  above.  A  tho- 
racic branch  often  crosses  the  course  of  the  artery,  sometimes  in  front, 
and  sometimes  behind  it 

Fig.  1  and  2.  A,  the  subclavian  artery,  taking  its  origin  from  the 
innominata  on  the  right  side,  and  from  the  arch  of  the  aorta  on  the 
left,  passes  upwards,  curves  in  the  form  of  an  arch  over  the  first  rib,  a, 
and  runs  downwards  and  outwards  to  the  first  intercostal  space,  where 
it  takes  the  name  of  axillary  artery.  On  account  of  tlie  difference  in 
their  origin  it  will  be  seen  that  the  first,  or  ascending  portion  of  the  left 
subclavian,  is  somewhat  longer  tlian  the  corresponding  di\'i8ion  of  the 
right    (See  pi.  11,  fig.  1.) 

The  subclavian  artery,  after  passing  between  the  scaleni  muscles, 
runs  downwards  upon  the  first  rib,  a  (fig.  2J,  in  a  groove  situated  just 


outside  of  the  tuberd©  into  which  the  scalenus  anticus  muscle*  &,  (fig- 
2,)  Ls  inserted,  which  tubercle  Mal^aigne  pointed  out  m  an  eiccellont 
landTOark  in  BeaR^Iiiixg  for  the  aftpry*  Beyond  the  scaleni  the  artery 
lies  in  the  Bupra-clftvicukr  triaDglc,  wblch  b  bounded  below  by  the 
clavicle  und  tlie  snhclavius  muscle,;  witLJii,  by  tlie  ster no- mastoid,  4, 
which  ofben  overlies  it  slij^htly  with  it*  external  border ;  and  on  the 
outride  by  the  omo-hyoideus.  Here  tho  artery  h  covered  only  by  tha 
deep  cervici  d  fuBcia,  the  pladama  myoides  uiuscle,  and  t!te  skin  ;  still 
lower  in  itei  "'"''■a^  **  ^^  (ir^ir^iBorl  w  tlio  f^lavielB  and  suhcitt^us  muscle . 


In  per^onA 
this  case  1 
pushing  til 
B,  the  ^ 
.of  the  a4er] 
anticUs  mW' 
front  of  fli0 


risea  above  the  clavicle,  and  in 
mpressed  directly  against  it  by 


it 


swhat  low^  down  and  in  front 
tlie  insertion  of  die  ^cahnui 
1  jugular  vein,  e^  may  cross  m 
n  to  empty  into  the  subclavian 


rated  ] 
tig.  2.    Tlie  er*^ 
whilst  passhi|^ 
Tein* 

D^  the  nervu  of  the  hratkial  plerm^  lie  above  and  behind  the 
arteiy ;  tKey  are  only  in  relation  with  it  below  and  posteriorly- 

+  ^  no*   3,   OFBKATIOjrs, 

locisioi?  No.  1 .  Ligature  of  the  anltary  artery.- — a^  inmon  of 
the  sic  in  ;  5,  deep  fascia  ;  c^  up{jer  border  of  the  pectoralii  minor  ;  ^, 
fibres  of  the  pectoralis  major  cut  acro&a  i  ti,  axillary  vein  ;  A^  axillary 
artery,  belijw  the  jioint  where  the  cephalic  vein  empties  into  the  sub* 
cla^i^ui^  with  an  arteiy  needle  passed  beneath  it. 

Incision  No.  2,  Ligature  of  the  guhdavian  artery  outside  of  the 
scaletil. — a,  inci'*ion  in  the  skin  ;  ^,  deep  fascia;  c,  omohyoid  muscle; 
df  ntrves  of  the  braclLial  plexus;  e^  scaleniLS  anticu^  muscle;  /j  suV 
davian  vein ;  A,  subclavian  artery. 

MODSa    OF    0P£RAriNO, 

§  1.     Ligature  of  (he  axillary  artiry  htl<m  the  davich. 

1.  Ordinary  method.— The  musclea  of  the  slioulder  being  perfectly 
f^t  rest,  the  elbovv  slightly  separated  from  tlie  trunk,  and  the  head  in- 
clined to  the  opposite  side,  the  surgeon  makes,  from  ejght  to  ten  linei 
below  the  clavicle,  and  parallel  with  it,  an  incision  involving  the  skiD, 
platiama  and  suhontaneoiLS  cellular  tissue,  mid  extending  from  the  sep- 
tum between  the  pectoralis  m^jor  and  deltoid  muscles^  to  a  point  two 
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fingen^-breadth  outside,  of  the  stemo-dayicttlar  articnlatioTi.  The  mtB- 
cular  fibres  of  the  pectoralii  major  being  saooe^vely  divided  and 
pushed  aside,  the  posterior  fiudal  investment  of  this  musde  (the  coraoo- 
davicular  aponeurosis)  is  brought  into  view.  Then,  to  fiivor  the  sepa- 
ration of  the  edges  of  the  wound,  the  shoulder  should  be  depressed, 
and  the  fiiscia  torn  through  with  the  point  of  a  director.  Tlie  finger 
being  introduced  into  the  wound  to  press  downwards  and  outwards  die 
peetaraJis  minor  muscle,  the  following  parts  can  be  recognized :  1st 
the  vein,  distended  with  blood  ;  2d,  the  axillary  artery,  fiuther  on  the 
outfflde  and  behind  it ;  3d,  the  nerves  of  the  bradiial  plexus,  situated 
still  higher  up  and  &rther  behind.  Whilst  passing  the  ligature  be- 
neath the  artery,  it  is  important  that  tlie  vein  should  be  pressed  to  the 
inner  side  by  the  finger,  in  order  that  it  may  be  protected  from  injury 
from  the  point  of  the  director,  or  needle,  as  it  is  introduced  between 
the  vessels. 

By  this  method,  the  artery  is  tied  in  a  triangular  space  which  is 
bounded  above  by  the  clavicle,  below  and  on  the  outer  side  by  the  pee- 
toralis  minor  mascle,  and  below  and  on  the  inner  side  by  the  sternal 
portion  of  the  pectoralis  major, 

II.  DesauUa  method, — This  consists  in  making  an  oblique  incision, 
about  three  inches  in  length,  following  the  interspace  separating  the 
deltoid  and  pectoralis  major  muscle,  which  contains  some  cellular  tisue 
and  &t,  as  well  as  the  cephalic  vein,  which  must  be  carefully  avoided. 
The  object  in  this  operation  is  to  reach  the  axillary  artery  below  the 
pectoralis  minor  muscle. 

III.  Chamherlayne's  method, — Make  an  incbion  three  inches  in 
length  below  the  clavicle,  and  join  it  by  anothor  of  the  same  extent, 
corresponding  to  the  interspaw  between  the  deltoid  and  pectoralis  major 
muscle.  This  method,  as  is  seen,  unites  the  incision  employed  by 
Dcsault,  with  that  of  the  ordinary  method.  The  result  is  a  triangular 
flap  which  is  to  be  turned  downwards  in  proceeding  with  tlie  0[)eration. 
The  ligature  of  the  axillary  artery  above  the  pectoralis  minor  muscle 
can  be  effected  with  much  more  facility  by  the  double  incision  of 
Cliamberlayne,  than  by  the  ordinary  method,  and  is  tliereforo  prefer- 
able to  it. 

§  2.  Ligature  of  the  subclavian  artery, — A  ligature  may  be  applied 
to  the  subclavian  artery  at  three  different  points  in  its  course :  1st,  on 
the  outside  of  the  scaleni  muscles,  uj^on  the  first  rib ;  2d,  between  the 
scaleniy  behind  the  insertion  of  the  scalenus  anticus ;  3d,  within  the 


so 


scahni  tke  firat  two  of  these  operations  the  ftrtcrj  is  so\iglit  for  in 
Uio  fiupra     ivicular  tiiingle  dreadj  dc»acribed, 

I*  On  „  r  outsid<i  of  ike  i^ealtnL—  Veipemu's  method, — 1st,  Tlie  pa- 
tient Wung  lituated  conveniently,  a  trttna verse  mcisioEi  is  to  bo  made  | 
above  til©  ilftYidO)  aad  parallel  with  its  jjosteriof  Ijorder^  ^ite tiding 
from  the  s  jrncs-maatoid  mnftclo  to  the  anterior  edge  of  tiie  trapaus. 
The  skin,  atiama,  and  cellular  tissue  are  to  be  divided,  layer  by  layer, 
and  the  e:  imal  jugular  vein,  if  it  cannot  bo  avoided,  must  also  be  cut 
across,  y  beiwr  tied  above  and  below;  2dj  the  cellular  am^  fatty 
tiissuo  h  Ml.  le  with  the  point  of  the  direc- 

tor, until  U  ttoin  of  the  wound,  the  tu^d§ 

on  the  Jim  s  Boticus  m  inserted  ;  3d,  thia 

landmark  U  ce  upon  the  finger  the  ix>int  of 

an  artery  ne  ^  ,  arid  slightly  from  without  in- 

wards, so  tl  _i.j  paHH  EwnoBfcu  un  artery,  preventing,  at  the  same 
time^  with  tl  at  of  the  finger^  the  tery  fi*om  being  pushed  by  tlie 
needJe  tows  he  first  trunk  of  brachial  plejfus.  In  order  to 
fadlitate  this.  «M»aoeuvTe,  the  ehouluv^  lould  be  depressed  aa  mudi  m 
possible.* 

11 »  Between  the  scaleni; — DupuytrEfC^  method, — ^This  operation 
4i^ei9  ^m  the  latter  only  in  the  situation  of  the  ligature,  which  is  to 
be  placed  on  that  portion  of  the  artery  which  lies  between  the  two 
Bcalenj  niusdes.  To  accomplish  this,  after  the  operator  has  recognized 
the  situation  of  the  tubercle  on  the  first  rib,  and  haa  ff^lt  distinctly  tha 
insertion  of  tlie  muscle  into  it,  he  passes  a  director  beneath  the  latter, 
between  it  and  the  artery,  and  on  the  director  divides  the  muscle  acroos. 
Thus,  by  the  retraction  of  its  muacular  fibres,  the  artery  is  exposed,  and 
A  ligature  ia  readily  carried  around  it.  The  objections  are  urged  against 
Dupny trends  operation  i  that  in  it  the  phrenic  nerve^  which  lies  along 
the  inner  margin  of  the  scalenus  aniicus,  is  exposed  to  injury,  as  well 
as  the  fiubclavian  vein,  and  the  origin  of  the  internal  mammary  artery^ 
which  he  in  its  immediate  vicinity ,f 

•  Thifl  openlicm  wm  first  performed  by  Mr.  RaJn»deii,  of  St.  Battholomn^trli 
Hoepital^  London,  m  1609  ;  hJB  potieut  died  on  the  fiilh  d^y.  It  wan  fint  SDOoes* 
fullj  jieribrmed  by  Prof.  TVrigbt  Post,  in  thin  city,  ia  1*3  tT. 

t  The  AiKM^esffu]  termioatioQ  of  lliiH  opt^rAtioQ  m  Dupuytren^H  OQAe,  as  weB  tm 
more  recendy  in  the  hands  ot  Dr.  J,  C.  Warrien,  of  Boston,  render*  it  destrabl©  to 
obviaie  these  objoctJocB  if  possible,  esp«cinlly  as  m  some  ctaeA  it  may  bo  suhetitnted 
for  the  ligature  of  the  artery  withui  tht*  Ecaleiu,  which  U  such  a  dtsperflte  resouroe. 
Pr«r  Mott  propostifl  to  aroid  tuiac  of  the  da&gi^irfl  enumerated  above,  whi^h,  fay  iIm 
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IIL  WiMn  the  tealeni. — CoUes,  Mott^  and  Liston  have  each  placed 
a  ligature  upon  the  arterj  in  this  situation,  but  thus  &r  it  has  not  been 
followed  bj  success.  The  operation  presents  so  manj  serious  difficul- 
ties, on  account  of  the  great  depth  of  the  artery,  its  numerous  branches, 
and  the  importance  of  the  parts  bj  which  it  is  surrounded,  that  it  is  at 
present  hardly  considered  a  justifiable  undertaking.* 

way,  are  not  alluded  to  by  any  of  the  aurgeona  who  hare  waooeaduAy  performed 
the  operation,  by  outting  throogh  the  BcaUnut  antiau  mnaole  vertically,  in  the 
direction  of  its  fibres,  to  a  suffident  extent,  and  passing  a  ligature  around  the  artery 
through  the  opening  thus  made^ — ^Eds. 

*  The  mode  of  operating  adopted  for  the  ligatore  of  the  right  sabolayian  artery 
within  the  tealeni,  is  very  much  the  same  as  that  for  the  ligature  of  the  art$ria 
imnominmtay  to  be  diortly  dcscnibed.'  A  similar  method  waa  also  employed  by  Dr.' 
J.  Kearny  Rodgers,  for  the  ligatore  of  the  left  sabclavian  within  the  teaUniy  an 
operation  never  before  attempted  mitil  performed  by  him  at  the  New-Tork  Hos- 
pital in  1840.    The  reaolt  of  the  case  was  iinsiiooemftiL^-SDB. 


Plats  XI. 

LIGATURE  OF  THE  PRIMITIVE  CAROTID,  UNGUAL  AND 
FACIAL  ABTElllES, 

Fio.  L  *  idKtavian  arterk^ ;  braiKkes 

of  the  suhi  «^g  aorta  ;  b^  innominuta  ;    d,  ^, 

right  s  11  l^k         -^"-i  ou^        ji^iQi^ij  rrom  the  innotninaia }  e,  /,  left  | 
stLbclaiian  t  fi«  the  inner  sid^s  of  the  Bcaltnuit  mtjsclet  gV 

on  either  side,  tt  i  give  off  tlie  followiug  branches  :  the  ver- 

tebm!  arteries,  h^  ft;  the  inferior  thyroid  and  supra-ecapular,  arising 
generally  from  a  common  tTnnk,  the  thyroid  axia,  t^  i ;  the  internal 
mammary  arteries^  j,  j.  Beyond  the  BCidemis  ariae :  the  posterior 
scapnkr  branches,  Jt,  k  ;  and  the  acromio- thoracic  artery,  which,  how- 
ever, 13  mom  frequently  given' off  by  the  axiUary  arterj',  just  above  the 
pectorcilu  minor  muscle, 

FiQ,  %.  ^lathns  of  the  arteriai  wiih  the  venoiis  trunks. — a,  a^ 
internal  jugular  veia'i,  Rome  what  in  front  of  and  external  to  the  carotidai 
ft,  6,  the  subclavian  veins^  in  fifont  o^  running  parallel  with,  and  some-  I 
what  iower  down  than  their  corr^ponding  arteries  ;  c,  ihe  ^ena  ififtOf  1 
mhmia  in  front,  and  a  little  on  the  outside  of  the  arterj^  of  the  samaj 
name;  d,  the  left  brachio^zephalic  venous  tnmk,  or  vena  innomin(^a^\ 
crosses  in  front  of  the  origins  of  the  left  aabclavHan  and  carotid,  nn4l 
the  arch  of  the  aorta ;  e,  inferior  thyroid  vein  ;  f  external  jugular. 

Fig.  3,  1,  Btemo-thyroid  muscle ;  2,  omo-hyoid  ;  8,  3,  extpemili^  i 
the  Kt/rmo-mastoid  muscTo,  which  has  been  cut  acro&a  ;  4,  niasaeter, 

A,  Hghi  primiiitc  caTotid.  Extending  from  the  bifurcation  of  1 
innominatii  to  the  upper  border  of  the  thyroid  c^jlage,  it  ascenda  thai 
neck  somewhat  obhuuely  from  before  backwaid^j  and  from  within  ou^ 
warda^  skirting  along  the  outer  side  of  the  trachea  and  larynx,  and 
lying  upon  the  lon^ua  coUi  and  rectus  anttcus  major  muscles.  In  its 
lower  half  it  ia  covered  vi  front  by  the  sterno-hyoid  and  stemo-tJiyroid 
mueeles,  1  ;  nejir  \l&  middle  it  b  crossed  by  the  omo-hyoid  muscle,  2 ; 
and  below  this  point  it  is  also  overlaid  by  the  sternal  portion  of  the 
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sterao-mastoid,  by  wbich  it  is  separated  from  the  platisma  and  integu- 
ments,  the  platbma  covering  the  artery  only  in  its  upper  half. 

B,  the  iniemal  jugular  vehiy  which  lies  on  the  outside  of  the  artery, 
and  over-lays  it  slightly. 

C,  the  pneoniogastic  nerve,  which  lies  behind  the  vein  and  artery 
and  between  them,  in  the  same  sheath ;  below,  it  passes  between  the 
subclavian  artery  and  vein  to  enter  the  thorax.  Several  cardiac 
branches  arise  from  it,  which  cross  in  front  of  the  artery  in  its  lower 
fourth. 

The  ^eat  sympathetic  nerve  lies  still  further  behind  the  vessels,  in 
the  loose  cellular  tissue  between  their  sheath  and  the  proevertebral  mus- 
cles, in  company  with  some  lymphatic  vessels  and  glands. 

D,  the  internal  carotid,  and  D'  the  external  carotid,  are  the  terminal 
branches  of  the  primitive  trunk.  The  external  carotid,  lying  in  front  of 
the  internal,  terminates  opposite  the  articulation  of  the  lower  jaw,  where 
it  takes  the  name  of  temporal.  Almost  superficial  at  its  origin,  it  is 
inmiediately  afterwards  crossed  by  the  great  hypoglossal  nerve  H,  and 
stylo-hyoid  and  digastric  muscles,  when  it  enters  the  substance  of  the 
parotid  gland. 

£,  the  facial  artery,  arising  from  the  external  carotid,  a  little  above 
the  comu  of  the  os  kyoidea,  passes  beneath  the  stylo-hyoid  and  digas- 
tric muscles,  through  the  submaxiUary  gland,  and  by  a  fiexuous  course 
reaches  the  base  of  the  lower  jaw,  over  which  it  mounts,  lying  in  the  in- 
terspace between  the  triangularis  oris  muscle,  and  the  anterior  border 
of  the  masseter,  whence  it  passes  on  to  supply  the  face. 

F,  the  lingual  artery,  arising  from  the  external  carotid  below  the 
fiM3al,  and  opposite  to  the  os  hyoides,  over  which  it  ^inds  to  bury  itself 
in  the  tongue.  At  its  origin  it  is  (a-ossed  by  the  great  hypoglossal 
nerveU. 

FIG.    4.      OPERATIONS. 

Indsion  No.  1.  Ligature  of  the  facial  artery, — a,  incision  in  the 
skin ;  h,  edges  of  the  platisma  and  deep  &scia ;  A,  facial  artery,  beneath 
which  a  ligature  has  been  passed. 

Indsion  No.  2.  lAgature  of  the  lingual  artery, — a,  indsion 
through  the  platisma  and  deep  fascia  ;  c,  indsion  in  tlie  genio-hyo-gloa- 
8IIB  musde ;  A,  lingual  artery  with  the  hgature  beneath  it. 

IndnoQ  No.  8.  Ligature  of  the  carotid  in  its  middle  portion. — a, 
incision  of  the  skin ;  b,  deep  cervical  fascia  ;  A  carotid  artery,  with  the 
director  beneath  it 
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MOSES   OF    QFEIUTINO* 

§  1.  XAgature  of  the  innominala,  Thb  artery  takes  its  origin  from 
the  most  auterioT  point  *if  tho  arch  of  tbo  aorta,  and  after  ascending 
obliqu*}lj  from  od  inch  to  m  inch  and  a  ba)^  terminates  opposite  to  tbo 
right  Btemo^ckviciilar  articulation.  AJ though  ivo  ^ort  and  Jeeply  gitii^ 
ted,  till  a  artery  has  novejthel<?s3  t»e*!n  tied  in  th^  li\*ing  body,  without 
exoe^^i^e  difficulty,  by  Mott,  who  employed  the  following  steps  in  the 
operation. 

Motfs  method,  lat,  The  patient  lying  oon\i>nicntIy,  with  his  heaJ 
thrown  backwards,  an  L  sliaped  incision  \a  made,  the  horizontal  jx>rtion 
of  which  extends  parallel  with  the  cUncl^,  and  about  half  an  inch 
above  it,  from  tlie  median  hne  of  the  neck  three  mches  outwarda,  whilst 
the  vertical  iiortion  follows  the  internal  edge  of  the  rigiit  stcmo-mastoid 
muscle  to  the  same  extent, 

2d.  The  whole  of  the  stomal  portion,  and  the  greatftr  part  of 
the  clavicular  iosertion  of  tht^  atemo-mastoid  muscle^  is  then  cut  across 
and  turned  over  the  flap,  and  t}jesterno-hyuid  and  stemo-thyroid  muscles 
thus  hrought  into  view,  are  divided  id  the  same  manner,  and  turned 
over  upon  the  trachea ;  3d,  the  carotid  being  now  recognized,  is  fol- 
lowed down  to  its  origin  ;  4rii,  the  inm^minaia  being  laid  bare  to  the 
necessary  extent,  carefully  avmding  tho  j*neumogastic  and  phrenio 
nerves,  as  well  as  the  internal  jugular  vein  and  the  pleura,  pass  tho  tigii- 
ture  in  an  appropriate  artery  needle,  from  below  upwards,  and  from 
without  inwartK  • 

§  2.  lAgature  of  tht  primUive  cart^id  artery  at  the  middle  of 
the  neck.  (PI.  16,  fig,  2)*  lat.  The  patient  being  placed  in  a  recum- 
bent poeition,  and  tiie  he-ad  turned  to  tlie  opposite  side,  an  incision  three 
inches  in  length  is  to  bo  made  along  the  inner  border  of  the  stemo-mai- 
toid  muscle,  and  carried  through  the  skin,  subcutaneoiis  cellular  ti^uo, 
and  plaiysma  myoide^,  2d|  Divide  upon  a  diredor  that  portion  of  the 
deep  cervical  fasda,  which  unites  the  edges  of  the  sterno-hyoid  and  sterno- 
thyroid muscles^  witii  the  sterno-ma?itoid ;  3d,  flexing  the  patienfs  head 
forw.iT^l  iiTid  separatinir  tlie  muM:les  ju&t.  named,  the  omo-hyoid  Is 
brought  into  view  croesing  the  wound  obliquely,  this  may  be  pushed 
upwards,  or  downwards,  or  cut  aoross,  if  in  the  way ;  4th,  the  sheath 
of  the  vessel  is  now  visible,  this  is  to  be  opened  with  Caire,  upon  a  di- 
rector, whilst  an  assistant  presses  upon  the  vein  at  the  upper  angle  of 
the  wound,  to  prevent  its  extreme  distention  from  interfering  with  the 
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opento;  M^ihe«Ihd«tiMiBeollBecliag  the  Tends  k  thai  to  be 
gentfy  ton  with  the  point  of  the  iieedle»  in  Older  that  it  may  Iw 
beneeth  the  TeMeli  Iron  withofnl  inwirak 

Li^ahun  o^  ikt  primiihi  caroUd  mi  UU  ham  cf  IJU  meek. — ^JTo/- 
^o^if#'tMClAoA--Ut,]lakefln  ineUon  from' two  end  a  half  to  thiee 
inchflB  in  length,  extending  ftom  a  p(»nt  one-tluTd  of  an  indi  above  the 
etemo-elariealar  aiticinhtinn,  upwards  in  the  direction  of  a  line  which, 
if  prodnoed,  woold  meet  the  Mpapbjwk  of  the  chm ;  2d,  the  skin, 
oelhdar  tissoe,  and  deep  oen^oal  ihscia  being  dmded,  the  stnnal 
insertion  of  the'steno-mastoid  nrasde  is  laid  baie ;  dd,  diyide  this  in 
the  direolion  of  the  eztemsl  lOoiBion,  and  beneath  it  will  be  found  the 
atomo-hyoid  and  steno^hyroid  srasdes,  which  are  to  be  pushed  in- 
wards towards  the  tradiea;  4th,  the  sheath  oontaining  the  vessels  ia 
now  in  vfew;  a^  it  ahoald  be  opened,  in  the  nsnal  manner,  as  near  to 
the  indiea  aa  possSUe^  in  order  to  avoid  the  vein. 

§8.  lAgaiiur9€ftkitmgmtilmrimf. — Mai^aiffm^i  method. — (PL  11, 
*4g.  4.)  Isty  Having  rwwgniasd  the  position  of  one  of  the  greater  coratio 
of  the  hyoid  bone,  make  ai|  indsion  about  an  inch  m  length  parallel 
with,  and  about  two  fines  above  i^  throu|^  the  skin,  oellalar  tissue,  and 
phtyima;  Sd,thisiiiciBioQvrillezpo8ethelower  border  of  the  submax- 
illaiy  gland,  on  lifting  which  slightly,  the  sluning  tendon  of  the  digas- 
tric win  be  reoogniaed ;  3d,  less  thut  a  line  bebw  this  lies  the  great 
l^poglosssl  nerve,  and. at  the  distance  of  a  line  below  the  nerve,  a 
transverse  incision  thnnigh  the  fibres  of  the  genio-hyo-^loieue  musde, 
will  certainly  expose  the  artery,  which  in  this  situation  is  accompanied 
by  neither  vem  nor  nerves. 

§  4,  lAgahim  of  tke/aeial  artery  ae  it  eroeeee  the  lower  Jaw, — (PL 
11,  %.  4.)  lst|  Let  the  patient  dose  his  jaws  firmly,  and  feel  with  the 
finger  br  the  anterior  border  of  the  masseter  muade,  where  the  pulsa- 
tions of  'the  vessel  caa  generally  be  distingiushed ;  2d,  make  over  this 
pomt  a  vertical  indsion  an  indi  in  length,  down  to  the  fibres  of  the 
masseter;  3d,  at  ita  anterior  edge  the  vesad  irill  be  found,  resting  im- 
mediatdy  upon  the  bone,  in  company  with  its  vdn,  the  artery  being 
nearer  the  median  line.  In  iidatmg  the  artery  the  cellular  tissue 
around  it  will  be' found  to  be  somewhat  dense. 


Platb  SII, 

UGATURE  OF  THE  RADIAL,  AND  DORSAUS  PEDIS 
ARTERIES. 

via.  I.  itnaeio^ii  jjiatomt  ow  the  radial  artsry  at  thb  whist. 

1^1.  Pget4  Kiflilt'  carpus ;  tendons  of  tlie  e;rfmaor 

cms/hJ  ntetaci  '  *,  :£;  ejctenmrptimi  mtmiodii^  3;  and  fJiowor 
secundi  inUfwm  ilicU^  4, 

A,  the  Hidiai  aneiy  (a^  pL  7,  figp  1),  opposite  the  radio-carpal  arti* 
cdation,  winds  around  the  styloid  p racers  of  the  radius  to  the  back  of 
ibe  wiist^  and  pa&sa»  beneath  the  united  tendons^  2,  3,  of  the  txtemof 
m&i*  m^ia^arpi^nnA  ^jsUnsor  primi  inierriodii  poUkis  ^  it  then  descend* 
a  little  obliqiielj  l>eneath  the  tendon  of  the  extensor  secundi  internodii 
pollieis^  and  plunges  trough  the  tirst  inteiroaseous  space  of  the  meta* 
carpus  to  the  palm  of  the  hand,  where  il  terminates  by  fonning  the 
de^p  palmar  ardi. 

In  this  course  it  is  accompanied  by  its  veins,  and  some  smatt  branches 
of  tlie  radial  nerre ;  it  is  oorer^d  by  the  deep  %as/6M  of  the  limb^  and 
the  integumenU. 

no.  2.    OPERATIOK. 

a^  incision  in  th«  skin ;  6,  deep  &scia ;  A,  radial  artery. 

Fm.  3.   SURGICAL  AFATOUY  OF  THE  AftTfiRlA  DOR9AL13  FZDIS. 

L  Aiiterior  annular  ligament  of  the  tarsus;  %  tendon  of  the  c^£t€n-  | 
sor  proprius  poUicis  p&iis ;  3,  tendons  of  tlio  e2:tenmr  longns  digi-  \ 
iorunt  pedis  ;  4,  eztensor  hrevis  dixpiorum  pedis, 

A,  the  arteria  dorsalis  pedis^  a  continuataon  of  the  Anterior  tibial,  ^ 
commences  beneath  tbe  anterior  annular  ligament  of  the  tarsus,  1,  mid* 
way  between  the  maUaoli,  and  e^rtends  to  the  commeneement  of  the 
first  interoaaeous  space,  where  it  pnwwis  directly  downwards  to  the  sok  * 
of  the  foot,  and  anastomoses  with  tlio  plantar  arcli. 

Covered  by  a  layer  of  aponeurosis  which  binda  it  down  upon  the 
bones  of  the  taisus,  and  above  this  by  the  fascia  of  the  limb,  and  tlie 
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.;  .   ■     ryyl,..  Vf  r ^ ■  '^ 

two  MM  0MM<  ttid  die  nftoio^  fibU  n^^^  <m  fti  inter  jide.  .  It 

fnBfeftf,  an h^raHiMidai^  wludh  offeiB  an  imrariabte  guidcr  to  the 
'  arlttybyriadngAagnittoe  m't^  Oh  iterator 

adft  HkmidatioA  irkb.tii^terii^  &^  dtgUonm  pedit,  4^ 
lAich  m  miMlar  atalMelr  o^^ 

yUk4.'    OFiBATioir. 

A^inorion  ilii  tbe  din;  V^eWon  fa'Oe  fipaoeproas;  A,  o^^ 
F  miQB  thn  Jinctat^       .*-'.< 

ov.  onnuTxirtt. 


^Ub  BylHiB^Citeidoptf  ]ib0thiioib  dflitoiuethepoiiiaoiiof'ihe- 
imki^  pt  ftg  jig^WMBT  jimiKff  i^tt^&iii  ;  M,  inake  n  xwoisiQii  aibM(>«t 
all  JNh  j»1«D|Bih'ri^^  W^^  tUi  fteniiMi  fod  panlUL  t^ 
ib  tH^Mi^  tf^^0lu^  enA  ol  tbe €tit 

faiiBOMaooiipM»;  .Mi'fiMte  ^b  4iep  Juda^adaMii^  4irod^ 
4A,  ^mmikAi^mlh^jmi^k  tlM^«it|«Aity  of  the  fint  ifttemMm 
j^m^lh^mti/j'^  ^.tmtigiBgi^'mm  Ami  bone  betivMB  Ms  two 


^  §  8.  Z4|vrfiinr</|k  4^^  imKi^M,  Mbke  atf  fadaioii  about 

p:  fmindietinkiglk  adntft'dieni^^  iaatq^intheootineofa 

fine  dmaa  fapi  vMwafhtlkmmti  tha  tvoo  maDeoli  to  the  nfqper  end,of  ^ 
Aa  kitawMaaow  <paaa,  hebraan  tba  fnt  two  metateaal  hw^  aloiig. 
;,         tliaai^taallNrivor«hatenbnorti|a4^^ 

toft;.  Sd,'^4iiyUa  t£e  daap  iaHia  vpoQ  a  dixoetor;  8d,  »- 
tt^  mcgdmfiaib  JnaHnnoal  dMioo  of  ,the  esetenaor  ftravit  difi- 
^:;  ImM^itti  klfiB^  tta  ipefraBiotia  dwath  of  thia  mwck;  4«li,  ba* 
^  MMidi  ffafas  ^  vtoiy  will  be  fenn^  Ljing  upw  the  bone,  between  its  two* 
•iA.        lilwi  hiw  wMA^it  ii  to  be  iaatated  and  lied  in  the  oBnalmanner. 
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Plate  Xlit 


UGATURE  OF  THE  ANTERIOR  TIBIAL  ARTERY. 


1  Piitellfl 
limb ;  4  nhi 

tw«n  thf 
A,&i 
popliteal, 
bea^ls  of  tL 
the  anterior 
?ilightlj  ob 
would  be 
twtan  the  u 


— -    AKATOMT. 

lus;      ,  exterfiml  aponetifofiB  of  the 
msoT  longtis  digitorum  tons* 
ti*i  vesselft  deeply  situated  be- 
I  'ms  cut  across ;  7,  fibula* 

lal  and  anterior  bTAucli  of  tli« 
■         sndinox^s  arch  suiting  the  tuo 
■m  in  tbe  dorsalis  p^is^  under 
Fwsus*     Its  diroctioni  which  ii 
I  1  and  froTO  behind   forwards, 

bswii  irom  the  centre  of  ifate  fipaee  be- 
m*  itj  of  the  tibiftt  to  the  eentre  of . 

the  ankle.  The  arteiy  [ 
through  the  interoeseoua  ligaiutsiii.  ue  upjier  foiirth  of  the  limby  tcr 
its  anterior  anrfaci?,  and  liefi  upon  it  in  the  upptT  two- thirds  of  it« 
conrw ;  below  thb  it  lies  upon  t  it  »rior  fiiee  of  the  tibia.  In  the 
uppf  r  half  of  its  course  it  lie^  deep  etween  the  tibmlis  anticas  4« 
and  extensor  tongvs  duritorttm,  fi ;  m  lU  lijwer  h»lf  it  b  more  sttf 
fidally  fiituated  bt^tween  the  Hbmlis  anticm  4,  and  extensor  proji 
jMHtcid  8,  which  latter  muscle  crosses  it  fnoni  without  inwards,  aateri- 
orljf  »s  it  passes  to  its  destination ;  the  artery  then  ^kiHa  ttiong  the 
outer  side  of  its  tendon,  and  passes  beneiith  the  anterior  annul^ir  Ugiw  ^ 
^ent,  in  the  same  tendinous  sheath. 

The  extemor  hngtts  and  tibialis  anticus  muscles  taVs  their  origin 
partly  from  the  dtep  fa&cm  m  the  up[>er  part,  of  the  !eg»  3^  and  this 
.arrangement  renders  it  difficult  to  rogognise  tlie  intermuscular  septum 
before  dividing  it  freely,  and  also  interferes  with  the  r^dy  separation  of 
the  muscles. 

B,  B,  the  anterior  tibial  veins ^  which  accompany  the  artery  through- 
out its  course. 
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0,  ant^nar  tibial  nerve ;  at  Urst  it  liii'«(tla!^'  ijDl  ifa  irtllff, 
wards  ctome^  itm  ib  lower  ^urtb,  siiA  Iki  IntaBal'tolt  jilldki^  tili 
aDterior  aonular  ligament  of  the  tamus.  '  ■..''■.;•         % 

A\  tba  pemimfil  aftery^  tbe  mofit  eiieniil  an^  posterior  haaa^^  - 
tbe  popliteal,  mm  down  the  ]ioaterior  faise^.of  the  fibalft  to  tbe'tflcideii^ 
covered  iibove  by  tbe  sQlaus  muscle  ;  lowtt  dowli  ^  Hte  betmeii  Hm 
>y       ^  /exor  Ityftpts  ^IHcis^  O.jmd.  tbe  ttftblb  poificlft  nniidw;.  9tlA  in 
'  m  low*  IboElfll^  Qtt  iqpcn  1^^^ 


.'S.  '  OFBEAXIOV* 

^  iiidkioa  lio.  i.  Ifgni^  of  tto  oiilafior  KUoZ  arfery  Jebn^  te 
jRfiUBb4-ah.iiMinxi  bi'tfie;4in ;  ^^p  fincuT;  c,  tfUo^ia  (Mkus; 
d;  ftEf0iiW2ii«!prter^^  .^  anient  liUU  nerre ;  A,  art^ 

iDonI)eBiBluanti^.jieed]ik  .    -         ..' 

^  iadnan  tt  the  dm;  Bjp^diBq)  4Mia;  c,  exIeMor  Umgui  digUanm  ; 
^I/OUSm if^X^  the  nbedle 


ddn;  Aydeqiiucia;  c»  jifroiunif  Jongfitf;  ^extertial  hordeir  Ipf  the 
''  'mIqbiis ;  if  Sezor  kngiML  pdBcis;  A,  arteiy  «pon  the  needle. 


.1I0DX8  OY  OPXRATIKO. 

§  1.  Ugatmre  of  (he  mOmrior  tibial  behw  Us  middle.— lit,  in  the 
ooune  of  a  Hne  lepiesentiDg  the  direction  of  the  artery,  or,  along  the 
eztemal  botdpr  of  the  HbidHM  aniieus  mi]8de,*the  prcmiineiice  of  whioh 
ean  be  gataaHj  leoognised,  make  an  indaioii  through  the  integnmentB 
ahovt,  three  hMJiea  in  length ;  2d,  ky  open  the  deep  fiuda  to  the  same 
extent  vpta  a  director ;  ad,  separate  with  the  index  finger  the  two 
BUiMlea  until  the  artery  is  reeogniaed  lying  upon  the  tibia,  in  company 
with  iti  two  iraina;  4tli,  separate  it  from  Its  connections  and  apply  the 
Bipitiire  with  a  needle. 

§  8.  Ligaiure  of  iheamterior  tibial  in  its  upper  half. — Ist,  about 
ten  lines  to  the  outer  side  of  the  spine  of  the  tibia,  and  in  the  course  of 
a  line  drawn  from  the  external  tuberosity  at  the  head  of  the  tibia  to 
the  middle  of  the  instep,  make  an  incision  through  the  iuteguments 
from  three  to  three  and  a  half  inches  long ;  2d,  the  inter-muscular 
space  being  difficult  to  recognise,  it  is  better  to  lay  open  the  deep  fascia 
by  a  crucial  inobion ;  8d,  the  intermuscular  septum  will  then  be  sought 
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for  bj  the  nger  in  Uie  wound,  und'will  genemlly  be  recognised  by  the 
dimitiklLeu  re^dstanco  which  it  o0era ;  when  found,  tho  mufK^lcii  oj^  to 
be  forcibly  separated  down  to  the  interosaoons  ligament,  upon  whici 
'  the  aritiy  ill  be  found  with  th^  nerve  lying  in  ffont  of  it^  and  a  vciji 
oneitlier  Je ;  ith^  tho  artery  being  isokted,  the  ligature  is  to  bo 
passed  be^i;  ath  it  bj  means  of  a  n^edlci 

§  3,  Li  ature  of  ike  peronma!  artery  helow  tte  middle. — Mai- 
gaigne^s  ..lethod.  S^ck  for  the  external  border  of  the  fibula,  and 
about  two  lines  behind  it,  and  parallel  with  it,  make  an  incision  through 

3  three  inchesi  in  length ;  2d, 

!Kt ;  Sd,  th^  external  border  of 

the  fibula,  detach  this  gentlj 

I  from  the  external  border  of 

ht,   detach  from  its  posterior  sur- 

poUiciSf  which  takes  its  origin 

11*  raui^cle  inwardsj  and  at  its 

terosseoua  ligament,  the  artery 

.  «^  deep  fascia  derived  from  the 

ded  this,  the  artery  ^111  be  found 
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Plate  XIV. 
LIGATURE  OP  THE  POSTERIOR  TIBIAL  ARTERY. 

FIG.  1.    SURGICAL  ANATOMT. 

1,  patella;  2,  internal  malleolas ;  8,  internal  surface  of  the  tibia; 
4,  xntemal  aponenrooB  of  tlie  limb ;  5,  soUtus  muscles,  pulled  back- 
wards by  the  blunt  hook. 

A,  the  posterior  Hbial  arttry^  arises  from  the  popliteal  on  the  inner 
nde,  and  tennmates  beneath  the  internal  annular  b'gament  of  the  tarsus, 
where  it  divides  into  the  internal  and  external  plantar  arteries.  Its 
direction,  somewhat  oblique  from  without  inwards,  would  be  represented 
by  an  imaginary  line  drawn  from  the  middle  of  the  popliteal  space, 
and  terminating  behind  the  intenial  malleolus. 

Li  its  Ufiper  thirds  the  posterior  tibial  artery  is  situated  deeply  be- 
neath the  HlrialiM  posHcuij  7,  and  covered  also  by  the  deep  aponeu- 
rosis, 4,  the  «o2«ia,  5,  and  the  gastrocnemius,  9 ;  in  its  middle  third, 
it  lies  nearer  the  surface,  running  parallel  with  the  internal  border  of 
the  tibia,  and  separated  from  that  bone  by  the  flexor  longus  digitorum 
muscle,  8,  and  covered  by  the  deep  aponeurosis  and  the  internal  border 
of  the  aotew,  5  ;  finally,  in  its  lower  third,  lying  immediately  beneath 
the  deep  aponeurosis,  it  runs  behind  the  tendons  of  the  tibialis  posHcvs 
said  flexor  longus  digitorum,  in  relation  posteriorly  with  the  inner  edge 
of  the  tendo  Achillis,  6. 

BB,  the  two  venae  comites  of  the  artery,  which  anastomose  frequently 
with  each  other ;  6,  internal  saphoena  vein. 

C,  Ike  posterior  tibial  nerve,  lying  external  to,  and  behind  the  artery, 

FIG.  2.   OPSRATIOKB. 

IiiCLsion  No.  1.  Ligature  of  the  posterior  tibial,  in  its  lower  third. 
— a,  incisit^ii  in  the  skin  ;  6,  deep  fascia  ;  c,  ixMorior  tibial  norvo  ;  A, 
artery  on  tho  director. 

Tnrision  No.  2.  Ligature  of  the  posterior  tibial  in  its  middle  third. 
— a,  incision  in  the  skin ;  ft,  d.'op  fascia  ;  c,  external  bonier  of  the  so- 
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loeu»  ;  dj  fleior  longus  digitorum  j  0,  pofit^rioT  tibial  mrv^ ;  A^  artery 
on  the  needle, 

IndiiDD  1  o.  3*  Idgature  of  the  posterior  tihiaJ  in  its  upper  third. 
— a,  indsio  1  in  tlie  skm ;  h^  deep  fascia ;  c,  ga&trocnerniusj  carried 
ba^^k wards  1  '  ei  blunt  hook  ;  cl,  i action  in  the  Molstus  muscle ;  A,  at- 
isTf  witli  tL  I  oe^dle  bencmth  it. 

^^in    wr^  MODES    Of    OFEBATTNQ. 

§  L  Lig  tv^B  of  the  misi&'ior  /t^iizi  artery  in  Ui  lo'wer  thirds  or  he- 

-About  one-tliird  of  an  inch  be* 
uaVleolus^  make  a  semieirculiir 
and  three  q^uart^Ts  in  lengthy 
lalleolv^  ;  2d,  inci^  the  apo^ 
iirector,  cai^ftiUy  av?aiding  Ui© 
lately  bt*hind  the  maiii.'olua  * 
t  of  tlie  nerve,  the  arteiy  will 
\* 

n  iti  middle  (Airrf. — U%  At 
rom  the  internal  border  of  the 
utemal  border  of  the  tibia  and 
L  two  and  and  a  half  to  tli?^ 
inches  in  lengiii  uifougli  the  in  teguments ;  2d»  in  cm  the  deep  ^»cm  U> 
the  same  extent,  and  puab  the  edge  of  the  mlmtis  muscle  out  of  the  line 
of  incision ;  Sd^  divide  tlie  deep  ajtoneuroaia  upon  ihe  diretstor^  whan 
immediately  beneath  it,  the  artery  will  t^i  seen,  between  lU  two  vana, 

§  3,  Ugature  of  the  posterior  tibial  artery  in  Us  upper  iAirci.~ 
Malgaigne's  metlu>d. — 1st,  At  the  diatanee  of  two  Uiirds  of  an  indi 
from  the  internal  border  of  the  dbia  make  an  indsion  at  kaat  fuur 
inches  in  length,  through  the  iutrguiueut^  and  deep  fascia  ;  2d,  oirry- 
ing  the  index  foiger  into  the  wound^  detach  and  push  outwards  the  inter- 
nal head  of  the  gastrocnemius^  and  divide  abo  the  attaclimeuta  of  the 
sol<jeus^  thus  e:jiposed,  from  the  posterior  Burfece  of  the  tibia ;  Sd,  whilst 
an  asfli^tant  k&njm  this)  mtiHcle  held  baek wards  and  outwards  with  a 
blunt  hook,  dinde  the  deep  layer  of  aponeurosis  upon  a  diRH^tor,  and 
search  for  the  ressel  immediately  beneath  it ;  4tbf  detach  the  artery , 
and  pass  the  ligature  beneath  it  with  tbe  artery  needle, 

Manec's  method.  Instead  of  detaching  the  soltJtus  mu&de  from  th« 
tibiu,  tbis  author  djrt^ts  that  it  should  be  divided,  throughout  its  eutif^ 
tiiickness,  about  an  inch  from   the  internal  border  of  the  tibia;  tliia 
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briDgs  in  Yiew.  a  thick,  pearly,  fibrous  layer  of  tiaeue,  into  which  ita 
flesby  fibres  are  inserted,  the  anterior  sheath  of  the  muscle,  which  is 
perforated  by  several  small  arteries.  Dividing  this  freely  upon  a  direc- 
tor, the  deep  aponeurotic  layer  covering  the  artery  is  brought  in  view. 
In  the  first  mode  of  operating  it  may  happen  in  the  living  subject,  as 
in  the  case  of  M.  Bouchet  of  Lyons,  that  in  consequence  of  the  con- 
traction of  the  muscles  interfering  with  the  operator,  it  might  become 
necessary  to  cut  across  the  9ohtu8  muscle.  The  object  of  Manec*8  me- 
thod is  to  prevent  the  necessity  of  this  step.* 

*  Bilr.  Guthrie  propotes  to  Babttitute  a  perpendicniar  iDcinon,  six  to  seven  inches 
In  lengUi,  through  the  oentre  of  the  calf,  for  the  ordinary  modes  of  reaohing  the 
posterior  tibial  artery »— Eds. 


Plate  XV. 
J  IGATURE  OP  THE  POPUTEAL  ARTERY, 


AIX  Qi 


:OAL  ANATQMT. 

•ento^al  of  the  integument*. 

3r  lialf  of  tJie  jx^pliteal  region ; 
»;  4j   cuUmeous  vessels  imd 

ein\  it  rmm  perptiidkiilarty, 
to  Oie  tnidtile  of  th^  poplitcftl 
;  beneath  tli^  fitseiA  it  slill  as* 
Tfo,  to  empty  into  the  jvopB* 
,  above  the  deep  fascia^  it  ia 
itmal  saphcen&ui  nerpe^  h  ;  it 
Q  crated  from  it  by  a  process  of 
te  sneath  for  the  nerve. 

Deneath  ih&  deep  fasda,  passes 
down  the  centre  of  the  popliteal  apace,  l^^^g  ^ituiUod  super^dal  to^  aod 
alitdi?  on  the  outside  of  the  popliteal  vess  ek^  from  which  it  i«j  &6|>an]ted 
by  a  thin  layer  of  a<ljpQ6e  ti^ue.  It  givei  off  several  branches,  of  whidi 
the  principal  k  the  external  iapkamous  nerve ^  6,  whicb,  aft^r  rtinuing^ 
a  short  distance  beneatb  the  de^^p  faseia,  emergcj^  through  the  same 
openiog  which  tranamit^  the  external  sapho^im  vein. 

D,  the  peronxal  nerve ;  more  superfiekl  and  smrJler  than  the  pre- 
ceding, it  k  given  off  from  it,  at  an  iK-ute  angle,  in  tho  upper  part  of 
the  popUteal  space,  and  descends  obliquely  from  within  outwards,  b^ 
neath  the  deep  fiiscin,  to  be  distributed  to  the  muscles  on  the  ontdde 
and  front  of  the  huiU  In  the  popliteal  space  it  give*  off  tbe  cammimi- 
cans  peroneit  which  is  one  of  the  roots  of  the  external  saphaenoi© 
nerve,  and  a  branch,  c,  which  pierces  the  deep  fasda,  and  ultimately 
anasioni(?fie3  with  the  external  saphoenoua  nerve» 

Fig.  2.  View  after  removal  of  the  deep  fascia.— The  poplHed 
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following  th 
space,  when 
oendB,  and  i 
tea]  vein, 
acoom  panted  u>^  ^i^  outer  sii 
firequt'nlly  overlap  the  nerve, 
the  deep  &scia  which  forms  a  i 
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nerve  being  cnt  away  in  a  part  of  its  course,  and  the  adipose  tiarae 
dinected  oat,  the  yeesela  are  exposed  to  view. 

A,  the  popliteal  artery,  extending  from  the  tendinous  opening  in 
the  adductor  tnoffnus  mnsde  to  the  lower  border  of  the  popliteus,  runs 
a  little  obliquely  from  within  outwards,  covered  in  its  whole  course, 
and  crossed  about  the  middle  of  the  popliteal  space,  by  the  popliteal 
twm,  B,  whose  direction  is  vertical ;  in  consequence  of  this  relation  the 
artery,  always  beneath  the  vein,  is  somewhat  internal  to  it  above,  and 
external  to  it  below.  Th'e  two  vessels  are  covered  superiorly  by  the 
belly  of  the  semi'inembranomis,  1 ;  below  they  pass  between  the  two 
heads  of  the  gastrocnemius,  2,  3.  They  are  connected  together, 
throughout  their  course,  by  dense  cellular  tissue  which  renders  their 
aeparation  difficult 

Fio.  3.  The  popliteal  artery,  at  first  on  the  inner  side  of  the  femur, 
1,  afterwards  approaches  the  centre  of  its  posterior  foce,  and  passes 
downwards  between  the  condyles,  2,  3,  in  contact  with  the  articula- 
tion, 2.  In  ita  course  it  gives  oflf  several  branches,  of  which  the  princi- 
pal are  :  the  superior  articular  arteries,  a,  6,  c  ;  the  inferior  articulars, 
dj  e,  which  anastomose  with  the  preceding  in  front  of  the  knee ;  the 
middle  articular  arteries,  which  enter  the  articulation,  and  the  «ira^ 
arteries,/,  p,  which  enter  the  gastrocnemius  muscle. 

Fia.  4.      OPERATION. 

Ligature  of  the  popliteal  artery  in  its  superior  half. — a,  incision  of 
the  skin  ;  b,  deep  fascia ;  c,  adipose  tissue  ;  d,  peroneal  nerve  ;  e,  ex- 
ternal saphcena  vein  ;  /,  popliteal  vein  ;  A,  artery  upon  the  needle. 

MODK   or   OPERATING. 

Ordinary  method, — 1st,  the  patient  lying  on  his  face  with  the  limb 
extended  moderately,  make  an  incision  from  three  to  four  inches  in 
length  through  the  skin  and  cellular  tissue  in  the  middle  of  the  popli- 
teal space,  and  in  the  dissection  of  the  length  of  the  limb ;  2d,  divide 
the  deep  fascia  to  the  same  extent  upon  a  director,  taking  care  to  push 
the  external  saphcena  vein  to  the  outside;  3d,  tear  very  carefully 
through  the  cellular  tissue  and  fat,  with  the  point  of  the  director,  at 
the  same  time  flexing  the  leg  slightly  upon  the  thigh  in  order  that  the 
muscles  may  be  separated  witli  more  facility  ;  4tli,  jmsh  the  popliteal 
nerve,  which  is  encountered  first  in  the  wound,  to  the  inside  ;  beneath 
this  and  a  little  to  the  inner  side  is  found  the  popliteal  vein,  whose 


coiuiectioi  WD  to  be  cautiouslj  doUiclie4  aod  the  vmn  pushed  ako  to 
the  inner  ^.  Je,  wbilat  the  artery  va  sought  for  beneath  it,  in  contact  with 
the  llgamer  ta  of  \h&  articubtion. 

Tln?i  po]  tesl  artery  may  also  be  tied,  both  in  the  upper  and  lower 
half  of  the  ©piiteal  ^paoe^  by  the  following  method,  with  this  difference 
only,  that  iu  order  to  reach  the  artery  in  iU  lower  half,  the  extern^ 
iacision  muat  bo  made  tliree  and  a  half  inches  long,  commencing  half 
an  inch  below  the  articulation  of  the  kuee,  and  extending  along  in  the 
centre  of  th  5  interval  between  the  two  heads  of  the  gaatrocnemiu.'?  mus- 


q/  Us  murae  (^e  fig.  4),  above 
11  iir  inches  in  length  ia  required, 

:  the  thighi  at  a  point  opposite 
uL'rtr  tho  4?7ttemal  border  of  the 

pUteal  space  on  ibs  inner  dde» 
opposite  to  the  articulation. 

or  proposes  to  tie  the  artery  m 

it  through  the  popliteal  spao^ 


de.    To  tie 

the  condyle 

whicl)  sh0u.»< 

to  tiie  comtneuucujiDuv  ui  t4#w  sMwoir^  4 

xnuscukr  prominence  bounding  tlie 

and  term  iu  ate  at  the  centre  of  thi 

MarchoTM  method, — Here  the 
its  lower  half,  but  in  place  of  g  ij 
as  heretofore,  t^e  iiudsion  is  mauc  \>u  Lue  inner  aide  of  the  limb  just 
below  the  internal  condyle  of  the  femur.  To  do  thU,  the  patient  should 
be  platted  upon  hh  bacls,  the  limb  I  and  lybg  on  its  outej  side, 

and  the  surgeon  standing  on  its  oUi^i  ,  ie ;  an  incision  three  inches  in 
lengtii  m  then  made  oblir^uely  downw„,ds  and  inwards,  hugging  the 
internal  edge  of  the  inner  head  of  the  gastroenemiua,  and  four  or  ^m 
lines  diiitaiit  from  the  inner  border  of  the  tibia.  The  integumenta  being 
incised,  and  the  internal  eaphcsna  veir  ept  out  of  the  way,  the  inner 
head  of  the  gastrocucmius  ia  separatee  lom  the  deep  layer  of  muscles 
by  introducing  the  finger  into  the  wou^d^  and  breaking  down  lis  cel- 
lular adhesions,  and  at  the  same  time  bending  the  leg  u|K)n  tJie  thigli 
to  ftecure  relaxation  of  itft  muK^les ;  in  this  manner  the  artery  U  soon 
reached,  lying  on  the  ingide  of  the  posterior  tibial  nerve,  and  surround- 
ed by  several  'veins  j  nothing  more  is  required  but  to  divide  the  laminA 
of  deep  fiiftcia  which  lies  over  it* 

Jobfrfs  method, — Here  the  Mlery  is  tied  in  its  upper  part,  but 
throurfh  the  inner  side  of  the  thigh,  ja*^t  above  the  condyle,  instead  ol 
through  the  him.  The  incision  should  bo  three  inches  long^  and 
should  correspond  to  the  vaslui  internuB^  and  the  muscles  which  form 
the  inner  border  of  the  popliteal  Bpfice, 
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PLiLTK  XVI. 

LIGATURE  OP  THE  FEMORAL  ARTERY. 

no.  1.     SmiGIOAL   ANATOMT. 

A,  the  femoral  artery,  the  continuation  of  the  external  iliac,  com- 
mences beneath  the  middle  of  the  crural  arch,  formed  by  Poupart^s 
ligament,  1,  and  terminates  at  the  tendinous  opening  in  the  culductor 
magnus  muscle,  where  it  takes  the  name  of  popliteal.  Its  course  is 
oblique,  winding  around  the  thigh  in  a  spiral  direction ;  at  its  com- 
mencement it  is  in  front ;  in  the  middle  of  the  thigh,  on  its  internal 
side ;  and  below,  in  the  popUteal  space,  on  its  posterior  aspect.  In  its 
upper  fourth  the  artery  is  covered  only  by  the  lymphatic  glands  of  the 
groin^  the  &scia  lata,  and  the  skin  ;  here,  its  superficial  position  renders 
it  easily  compressible  against  the  horizontal  ramus  of  the  pubes,  or  the 
head  of  the  femur,  which  lie  behind  it.  Lower  down,  the  sartoritis 
muscle  lies  between  it  and  the  integuments,  crossing  its  track  very 
obhquely,  in  such  a  manner  that  the  artery  corresponds  with  the  internal 
edge  of  the  muscle  at  one  part  of  its  course,  and  below,  at  the  opening 
in  the  adductor  muscle,  with  its  external  edge. 

C,  the  femoral  vein,  accompanies  the  artery  throughout  its  course  ; 
on  its  inner  side,  beneath  Poupart's  ligament ;  behind  it,  in  the  middle 
of  the  thigh ;  and  behind,  and  a  little  to  its  outer  side,  below.  The 
two  vessels,  which  are  connected  by  an  unusually  dense  cellular  tissue 
in  the  lower  two-thirds  of  their  course,  are  contained  besides  in  a  slicjith 
given  oflF  by  the  £uk;ia  lata.  The  internal  saphoena  vein,  J,  which  hes 
immediately  beneath  the  skin,  skirts  along  the  internal  edge  of  tlie  sar- 
toritu  musde,  and  empties  into  the  femoral  vein  of  the  saphoenous 
opening. 

-dC,  the  anterial  crural  nerve  lies  on  the  outer  side  of  the  arter}-, 
and  is  separated  from  it  by  a  layer  of  the  iliac  fascia. 

The  long  sapluenous  nerve,  F,  enters  the  sheath  of  the  vessels,  in 
their  uj>per  fourths,  and  runs  down  in  company  with  thoni  from  this 
point,  lying  on  the  outer  side  of  the  artery  ;  at  the  opening  in  the  ad- 


d  tic  tar  ma^nus  it  crosses  in  front  of  the  artery,  and  still  lowef  down 
leaver  it  to  accottiparjj  th«  intertjnl  sapliceua  vein.  Another  hrandi  of 
the  anterior  crurid  nerve^  g",  lies  in  front  of  the  femoral  sheAth,  and  from 
thifl  a  filament  b  given  q%  A,  which  pas&ea  across  the  vessels  to  join  the 
internal  saphoenoua  vein  which  it  aecompimieg  i^  t ;  muscnlc^cu  tan  ecus 
branches* 

via,  2p      OPEOATIOK* 

Incision  No*  1*  Ligature  qf  the /crnQm!  artery  in  it»  lower  fourth* 
— Oj  incision  in  the  skin  and  subcutaneous  cellular  tissue;  by  fHscia  lata ; 
e,  external  edge  of  the  tariortm^  pushed  inwards ;  d^  long  sapho&nons 
nervo  ;  cr,  the  tendinous  sheath  of  the  femoral  vessek ;  A^  the  aiteij,  gn 
the  director. 

Incision  Ko*  2,  lAgatur^  of  the  femoral  artery  m  tij  upper  third, — 
Of  iiici:j^ion  through  the  iii teguments ;  5,  6iaeia  lata ;  £,  sheath  of  the 
femoral  vessels  ;  d,  femoral  vein  ;  (*,  saphoenoue  uerve ;  /,  inner  odg^  of 
the  sartorius ;  A,  arterj  upon  the  director 

MODES  OF  OFGRATTKO. 

-  §  1,  Llffatttre  of  0U  femoral  artert^  in  its  lower  fcurthf  or  at  ih^ 
4»penin^  in  the  odduttor  muscle,  (See  fig*  2,  incision  Ko.  L)  HL 
The  thigh  beang  slightly  flexed  and  rotated  outwardjs,  and  the  courec  of 
the  arteiy  being  represented  bj  a  lin^  drawn  from  the  middle  of  Pou- 
part'ii  ligament  downwards,  and  crossing  the  thigh  obUquelv  inwards 
to  the  centre  of  the  popliteal  apaciJ,  make  an  incision  on  this  line,— OT 
still  tjetter,  if  it  can  he  recognised  beneath  the  integ\unenta|  along  th/d 
eternal  edge  of  the  sartoHuM  muscle, — to  the  extent  of  three  inches, 
through  the  &kin  and  subcutaneous  cellular  tiasne^ — the  centm  of  the 
incUion  corresponding  to  the  union  of  the  middle  with  the  lower  tbnrd 
of  the  thigh. 

2d,  EecogniBe  with  the  finger  the  position  of  the  sartorius  mmtl^ 
and  divide  the  ftt^ia  lata  some  two  lines  witliln  its  outer  border ;  this 
will  all^iw  the  muscle  to  be  pushed  inwards,  and  the  posterior  layer  of 
its  Ci«cifll  E^heath  to  l^  divided  to  the  same  extent*  Then,  feeling  wlih 
the  fioger  for  the  separation  between  tl*e  vaHus  rntemus  md  adductor 
muscles,  divide  carefully  on  a  director  the  fibronzellular  layer  whieh 
hes  between  them  ;  this  h  Uie  anterior  w;tll  of  the  carjal  formed  for  the 
passage  of  the  artery,  and  after  its  division  the  vessel  is  brought  in 
sight,  with  the  vein  behind  It^  and  the  nerve  in  front,  and  to  its  outat 
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8d.  SqMtttoviijeHiiboi^llMdflnM  iaDnkr  time  bjrwUohtlie 
'rmmJB  «e  «wiec^ed>  ^  P— >  ^  ii»>dlo  ftom  wiflkmt  inwaids. 

gS;  X^oAfiv  ^  Otf/niimrf  «l  4«  mMffe  ^^  lk$  thigh.— l^  Thd 
Eanb  b6ii%.]daoed 'm^die  MftirtfaB  alnady  desoribedy  "nudro  an  indnoii 
on  the  ooune  of  fh^arteijtMi  Am  idddk  4)f  the  tldgh,  feUowing  the 
intenuledfeofth^JMrtateWMe^^  the 

intpmal  fi^haBU ieiii;'Ut  P^ ,^  M»*ldriiul nuMcle oirttwawb untfl 
die  Aeiidk  ofjOiiO^  Ite'bteeiaL  it^  is  iMmg^t  mto  ^ew; 

Sd,  enAittj  bf  cpeft  ttw^ahepOi  of  ^  ymti^  «poii  a  director;  4th, 
■ipante  the  Teiii  ftom  th^lrteix,  whidh  is  moie  easilj'effBCted  at  thia 
p9Dit|  and  paaa  the  -9mA.  AbbdI  vUkdn  o«twaidi.(iee  fig.  2,  indnon 

2  8./  X^gfitfi^r^  ^  /4^  femoral  in  the  njper  Mrd  €f  Ae  ihi0h,ar 
im  S^mrfJf  ffuce.    In  tLk  medicMi  the  oTige^t  is  to  get  at  the  arteiy 
marjdiB.^ev  bf  ^^  tmngle  in  wLich  it  liei  in  )Iie  iq^per  thud'  of  .th^" 
Ai^  wmdi  a  fDnnod  bj  the  meeting  of  the  M'foftiit  and  the  oc^ane- 
iir  ^riftf  llnildl^  its  base  b&lng  FoupartV  Qgiotient'  *  . 

liit  At^Mm^  ^^T  inches  and  a  half  belo^  FbiQMui^  figamenti  the 
^^'hImm  ihb  artery  begins  to  ft&s  beneath  the  aorlorliit  mmcle,  and 
.ill  jokfttions  become  consequently  loinewhat  kes  ^Btmct,  com- 
.  an  iiMHon  tbtt^  mcbes  in  kngtb  and  cany  it  downwanja  aloiig 
Ae  internal  dj^  of  Vb^j&ktMiu. .  2d,  the  mpham  yein,  whidi  liee 
in  the  edhdardHne1wneidiiheddn,n^i»thepi»Wmweidsto^ 
it!  being  mmnded,  and  domedl  the  lymphatic  vaBeeb  and  glands  are 
afanoet  of  naoMity  inmbed  ip  the  indrioa.  3d,  the  finda  kta  being 
Sfided  on  the  firoota^  we  coine  at  onoe.upon  the  artery  in  its  aheath, 
Ifing  along  tSw  inpflr  border  of  the  nnide,  witl^  the  aaphoBDons  nerve 
oniti^<i«tende,a|i4thei!Binor^  4tk,  the 

artaij  hatfiii^  heim  eaiefnlly  iBelated,  paaa  the  needle,  or  doector,  be- 
neafli  it  nonniudn  o'vtwarda* 


plati  xni 


LIGATURE  OF    THE  FEMORAL  ARTERY  UNDER  PGUP  ARTS 
UGAilENT,  OF  THE  EXTERNAL  lUAC, 
AND  EPIGAKITUC  ARTERIER 

PIG.    1    AMD    2,       BCRG 1C AL    ANATOMT, 

Fig,  1,  L  Ttie  extern^  oblique,  interual  oblique  and  tMflsvflrsalk 
muscles  with  tlie  integuments  aud  aponeurotic  layers  'whicb  con^titiito 
the  anterior  wall  of  the  abdomen,  removed  hf  difisccUoti,  kaving,  2,  the 
jksritoucuum  itfid  iascm  trans vei^ig,  oouoejiliijg  the  convolutions  of  th© 
mteatiued.  Tlie  h&clB,  trans versalk  furnishei^  m  inv^tment  for  the  sper- 
matic  cord  in  the  fibajK?  of  an  infuudilJulifL»rm  jirolongation,  3  ;  5^  Pou- 
partes  ligamant,  or  crural  arch  ;  fl,  fascia  \^h\ — its*  cribriform  portion 
removed  to  show  the  femoraJ  ressels, 

Af  femoral  atiery  ;  Bj  femoriil  vein ;  between  die  vein  and  arterr  » 
layer  of  fa^la  is  seen,  7,  which  is  the  partition  by  which  the  femoral 
canal  is  divided  into  separate  com  part  men  t:i,  C,  D,  internal  saplifHia 
\miy  with  lymphatic  \  essela  and  glanda, 

A',  tbe  epigastric  arterf,  arising  from  the  inner  Bido  of  the  external 
iliac,  beneath  Poupart^a  ligament.  It  passes  beneath  the  aperiaatic 
cord,  (beneath  the  round  lignment  in  the  female,)  making  a  curve  tlie 
ooncavity  of  wliicL  looks  upward,  and  pass<^  up  obliquely  from  witiw>iit 
inw  ardsi  bet\^een  the  peritonoenm  and  fascia  transveraalu  to  tlio  external 
edjt^e  of  the  rectus  muscle^  beneath  which  it  is  lost*  8,  the  two  tdna 
which  accompany  the  artery. 

Fig.  2.  1,  section  of  the  muscles  of  the  abdomen  at  their  insertion 
into  the  crost  of  the  ilium  ;  %  anterior  superior  spino  of  the  ilium ; 
3,  fascia  lata  of  the  thigh  ;  4,  jieoaa  muscle ;  6,  ilifwus  intemus  muicle. 

A,  aorta ;  B,  right  primitive  iliac ;  arising  from  the  aorta  at  ita 
bifurcation,  opposite  to  tlie  Inferior  border  of  the  fourth  lumbar  ver- 
tebra, it  desiccnda  obliquely  outwards  to  the  mcro^iliac  symphysis,  where 
it  di\idca  into  the  external  iliac  artery^  C,  snd  thm  internal  Uiac^  D, 

The  external  iliac  C,  continues  in  the  direction  assumed  by  the 
primitive  iliac  until  it  arrives  beneaUi  Poupart*s  ligament,  so  that  thto 
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^  two  artenes  together  form  almoet  a  straight  line,  reBtbg  above  upon 
the  Tertebral  column,  and  lower  down  upon  the  psoas  muscle^  4  ;  the 
external  iliac  artery,  wldlst  passing  beneath  Poupart's  ligament,  gives 
origin  on  its  outer  side  to  the  circumflex  iliac  artery,  c,  and  within,  to 
the  epigastric,  c'. 

The  internal  iliac,  or  hypogastric  artery,  D,  diverges  from  the  pre- 
ceding at  an  acute  angle,  and  passing  downwards  into  the  pelvis  is  dis- 
tributed to  the  organs  contained  in  that  cavity. 

At  thdr  point  of  origin  at  the  sacro-iliac  symphysis,  the  iliac  arterin 
are  crossed  by  the  ureter^  0,  and  the  spemuitie  veisehj  d. 

E,  the  iliac  veiiu^  situated  at  first  on  the  inner  side  and  bcliind  the 
arteries,  unite  to  the  right  of  the  bifurcation  of  the  aorta  to  form  the 
inferior  vena  cava,  F. 

The  left  iliac  vein,  at  first  in  contact  with  its  artery,  towards  its  ter- 
mination crosses  behind  the  right  iliac  artery,  in  order  to  form  a  union 
with  its  fellow  of  the  opposite  side. 

G,  anterior  crural  nerve.    H,  H,  lymphatic  vessels  and  glands, 

FIG.  3.     OPERATION. 

a,  incision  in  the  skin ;  B,  C,  D,  divided  edges  of  the  muscles  and 
fittda  of  the  anterior  abdominal  walls ;  e,  pcritonceum  detached  and 
pushed  upwards ;  /,  external  ihac  vein  ;  A,  external  iUac  artery,  with 
the  needle  beneath  it. 

MOOES    OF   OPERATING. 

§  1.  Ligature  of  the  femoral  artery  beneath  Povparfs  ligament. — 
1st,  beneath  the  centre  of  a  straight  line  drawn  from  tlie  antorior  supe- 
rior spine  of  the  ilium  to  the  symphysis  pubis  the  pulsatioas  of  the 
femoral  artery  can  be  readily  felt,  as  it  is  here  very  superficial.  2d, 
make  an  incision  commencing  immediately  over  Poui)art's  ligament, 
and  extending  two  inches  downwards  in  the  course  of  the  vessel ;  this 
indsion  will  involve  the  skin,  subcutaneous  cellular  tissue,  and  some 
lymphatic  vessels  and  glands  which  it  is  impossible  to  avoid.  3d, 
divide  with  care,  upon  the  director,  the  sheath  of  the  vessels,  beneath 
which  the  artery  will  be  found,  with  the  nerve  on  its  outer  side  and 
the  vein  within,  but  separated  from  each  by  a  process  of  fiiseia,  (see  fig. 
1-7).  4tli,  separate  the  artery  from  its  connections,  and  j>ass  the 
needle  from  within  outwards. 

§  2.  Ligature  of  the  external  iliac  artery. — Tlie  patient  lying  upon 
his  back  with  the  muscles  of  the  abdomen  in  a  state  of  relaxation,  make 


an  iaeis^ion  t  ir#e  Mud  a  half  iadies  in  lengthy  just  abot'a  Pouparfe  Uga* 
mml,  a^nd  puiullel  with  it^  generiil  dinK:tio»^  but  in  a  cut^ed  Ime^  with 
tjie  CO uv exit  ^  downwards  Tbi^  first  atr^ike  uf  tlie  knifa  through  tlia 
akin  aad  fevijmrficlal  fWia  divide»  someiimaa  tho  sujterficial  epjgaatdc 
,  artery,  th^  cut  ^nda  of  which  should  be  tied  before  prooeediEg  fiirthiff. 
The  ^i^»0Deun:ftic  expanaion  of  the  extemid  ohUqua  should  then  ba  tare* 
Mly  dividtid,  and  afienvafdii  the  internal  oblique  and  transvemahs  to 
the  Bame  eKtenl,  The  finder  should  now  be  carried  along  the  Bpertafttie 
<K>rd  into  the  internal  ring,  and  the  &scia  trans veiHalis  pushed  upwards 


and  outward*, 

this  6tage  of  i» 

at  the  botioiE 

its  exact  po^iLiifii,  ana  mi 

of  the  vessels  furabbed  b, 

through^  and  by  the  ^an 

the  v^^in  and  the  nEdfvou- 

needle  insert 


tnent  ^ 


jure  the  peritonaeum.  If  at 
mot  b©  Tccognbed  bj  the  eye 
ould  be  employed  to  ai^Msertaxu 
it  of  the  directofj  the  ihei^ 
Eca  should  be  c^iutiouily  tortt 
jery  ahould  be  separated  frcao 
I  jieeom panics  them,  aad  tha 
twardji-* 

— The  incisions  employed  ill 
be  applied  to  the  epigafftrie, 
When  the  spermadc  oord  is 


the  ligature  of  the  prece 

only  they  ^liould  not:  be  ^  expensive* 

brought  in  view,  let  it  be  lifttxl  up  so  a^  to  expose  the  inner  Ix^rder  of 

the  intermd  ring,  through  whlcli  it  k  about  entering  the  cavity  of  the 

abdomen.     Dilute  the  ring  by  introducing  tlie  point  of  the  finger,  and 

immediately  behind  the  layer  of  transversiaha  fiiscia,  which  eonstitntes 

lt9  intoi^ai  bordefy  the  pulsations  of  the  artery  will  be  felt* 

§  4*  LiUjQriurt  of  tfie  tntanial  iliaie  arterj/* — JSfevvntt*  meihod^-^lAtm 
Make  ;in  ineiiuon  from  four  and  a  half  to  £ve  indite  in  length,  hidf  an 
inch  on  the  outer  side  of  the  epig^tric  artery  and  parallel  i^  ith  iL  2d. 
Having  divided  successively  the  iEitegunxentB  and  alxiominal  mnsdcs, 
dtsiach  the  jieritonceum  with  the  utmost  care 'from  the  p&oas  and  iliacus 
muscW,  and  push  it  gently  inwarda  and  upwards  until  the  bifiircatioa 
of  tho  primitive  iliac  can  be  distinguished.  3d.  Feel  ^,  and  isolate  tha 
fulery  with  the  index  fingeTp  and  pass  the  ligature  beneath  IL 

A  si  in  liar  [jrooes^  m^j  b@  omp^ed  fgr  the  ligature  of  the  primiUv^ 
iliac  artefy.}  1'     *  •  /  ,^  -    -♦  * 

*  TbJs  operatioa  w»«  finrt  peHbrmd!  by  Atwrnethy,  in  1795. 

t  Tlie  primitite  iliae  artery  may  he  tied  by  meatta  of  an  mcinot)  sitntlsr  to  that 
employ' etl  for  the  ligmlure  of  Uit?  extpruAl  ilkc^  bal  cftrriod  up^'ardn  aiid  ouiwar4i 
to  ib&  ciUot  of  from  fire  to  AeTen  ioohMt    The  oxtef nal  iliac  beibg  recognised  w 


i 
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tioBi  jl^  ^WK  In  Jke^  aioo^ 

top  of  fhe  gmt  tRdMntep  and  the  ^Qitari^ 

SdL  Mdse  aa  inMon  iline  indboi  in  l0D^^ 

tih»  jNStaior  rapttior  qpbe  cl  Am  iHiiiii,  and  an  inch  to  the  onter  lida 

cftheaaomin,  and  flfflB<inmding  joMiqiid^  towarda  the  top  of  the  gnat 

fwrfiimtar;.  M.  XhaindnoB.hamngbeen.GBijied  siieoen 

tha  akiiii  cdhdar  tamiey  and  the  fibrai  of  the  ghUaus  ma^iu  mittde, 

Urn  4tft0i7  vill  be  Ibnod  Ijing  immediate^  bdow  the  upper  edge  of  Ilia 

gMafi^ajOutio  MielL     iOu  Sepaipte  the  jpyrwmidaUs  and^tUonit  aia- 

Aitfwvdaii  vUoii  todd  aonewhat  to  ix>*vwri  the  arteiyi  laolata  iti 


ilk  Mowed  «pwiiaii  Iht  j^l^mm^mhAag^mf  fsuOa^ 
fatteanBadtavotoaaiattaoQapMmlBaotnakWliroB^  TJ^ 

ife  ftan  pMMd  taaadi  ^iMi  the  aid  of  the  Amerioaii  a^ 

iafhfa  BWUMr  VyMbtt^tn  1887. 
iHMaliii of  which  wwe 


AMPUTATIONS 
THROUGH  THE  JOINTS,  OR  DISARTICULATIONS. 

When  it  beoomeB  neoenaiy,  from  one  of  the  Jrarious-caoflesy  whiek  it 
18  not  required  to  enomenite  in  this  plade,  to  lemore  a  limh^  or  a  pali 
of  a  limb,  by  ampntotion  through  one  of  its  jointB,  it  is  reqinRtB :  Ist, 
to  recognize  accuratelj  the  situation  of  the  acticiilflr  surboes ;  2dy  to 
divide  the  ports  which  miite  them  by  catting  across  the  articiilation ;  8d, 
to  manage  the  indsionsp  through  the  soft  parts  surrounding  the  artaco- 
lation  in  such  a  mamier  that  enough  of  them  shall  be  left  to-coter  tha 
stump  fairly,  in  order  that  dcatrisation  may  take  plaoe  without  diflkuUj. 

§  1.  QeMTol  fviiufor  tUtertnminff  thepoiiium  t^ajamt — ^Around 
the  extremities  of  abnost  all  the  bones  wluch  articulate  with  other  por- 
tions of  the  skeleton  certain  bony  prominences,  ot  tuherontUi^  m  dijih 
tinguisbable  beneath  the  skin.  These  tuberosities,  »tuated  at  Yariabia 
distances  from  the  joint,  always  bear  to  it  accurate  and  unvarying  rela- 
tions, and  are  therefore  sure  guides  to  the  surgeon.  To. recognize  them 
with  facility,  the  following  mode  of  examination  should  be  adopted : 
1st.  Commence  always  with  that  which  is  the  most  prominent  anii 
well  marked,  and  having  recognized  its  exact  position  and  rdationa,  the 
other  smaller  and  less  distinct  projections  will  be  more  readily  made 
out  2(1.  To  do  this  to  the  best  advantage,  place  the  limb  to  be  exap 
mined  in  a  convenient  position,  and  from  time  to  time,  as  re<}uired,  give 
the  joint  all  its  natural  motions  in  succession,  and  thus  the  bony  promi- 
nences around  it  will  bo  rendered  more  evident,  and  the  tendons,  or 
ligaments,  attaclied  to  them,  will  be  thrown  more  or  less  into  relie£ 

W(>  generally  find  also  around  the  articulations  wrinkles^  or  ertfUe$  in 
the  skin,  the  ]>oeition  of  which  is  suffidentiy  constant  to  serve  as  indica- 
tions to  tho  surgeon  of  the  situation  of  the  joint.  These  folds  in  the 
skin,  which  are  particularly  well  marked  around  the  joints  of  the  fingers, 
are  soiiu'times  found  lying  immediately  over  the  articulation,  at  others 
again  at  a  constant  distance  from  it. 

It  might  happen,  however,  that  an  accumulation  of  fat,  or  serum, 
around  a  joint,  should  musk  the  bony  prominences,  and  efifaco  the 
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wriiikles  in  tbe  skm;  or  tliat  a  painful  disease  in  its  vidnify  should 
render  it  impossible  to  give  the  joint  its  natural  motions.  In  such  a 
case  we  should  endeavor  to  recognize  the  parts,  as  far  as  possible,  bj 
searching  along  the  shaft  of  the  bone  towards  its  extremity  with  the 
finger,  and  then,  if  absolutely  necessary,  cut  in  the  probable  situation  of 
the  joint,  making  an  appropriate  flap,  and  feel  in  the  wound  for  its 
exact  position ;  £uling  in  this  search,  the  heel  of  the  knife,  applied  per- 
pendicularly to  the  bone,  should  be  carried  up  and  down  its  surface,  in 
the  probable  situation  of  the  joint,  until  its  edge  enters  between  the  ar- 
ticular surfaces. 

§  2.  Rules  for  cutting  through  an  articulation.  To  traverse  an  ar- 
ticulation without  hesitation,  in  the  midst  of  the  blood  and  soft  parts 
which  frequently  mask  the  articular  surfaces,  the  operator  should  Lavo  the 
disposition  of  the  joint  so  fixed  in  his  mind,  that  he  could  trace  it  out 
exactly  without  having  it  under  his  eye.  It  is  no  less  necessary  that 
he  should  be  familiar  with  the  exact  situation,  size  and  attachments 
of  its  ligaments,  in  order  to  recognize  and  cut  through  them  without 
delay. 

According  to  Lisfranc,  knives  for  disarticulations  should  be  narrow  in 
the  blade,  in  order  that  they  may  be  readily  turned  in  a  joint,  and 
thick  in  the  back  to  ensure  sufficient  strength. 

These  points  settled,  we  proceed  to  the  operation  of  disarticulation, 
keeping  in  mind  the  following  general  rules : 

1st  The  thumb  and  index  finger  of  the  left  hand  should  be  applied 
one  on  either  side  of  the  joint,  for  the  purpose  of  defining  its  exact  posi^ 
tion,  when  ascertained,  and  of  guiding  the  knife  accurately. 

2d.  When  an  articulation  is  to  bo  entered  from  its  anterior  aspect,  it 
should  be  held  in  the  extended  position ;  when  on  the  contrary,  the 
knife  is  applied  to  its  posterior  surface,  the  limb  sliould  be  semi-llexed, 
in  order  to  increase  the  distance  between  the  articular  surfaces. 

3d.  The  principal  ligaments  of  the  joint  should  be  divided  at  first 
The  lateral  and  dorsal  ligaments  being  severed,  the  knife  can  generally 
be  carried  between  the  articular  surfaces.  But  if  the  joint  present 
several  irregular  surfaces  for  articulation,  what  are  denominated  i7iter- 
osseous  ligaments  may  exist,  passing  from  one  bono  to  the  other, 
within  the  joint;  those  require  to  bo  divided  with  the  [joint  of  the 
knife  before  it  can  be  fairly  entered. 

4th.  When  tho  articulation  has  been  thus  opened,  it  is  in  genaral 
sufficient  to  make  gentle  traction  on  the  distil  portion  of  th  j  limb,  in 


the  directioa  of  iti  i<il»  uv  order  to  saiMurato  (ha  iitieukr 
enough  to  allow  the  knife  to  be  pttBed  between  tUnu  If  the  joint  k 
too  doee  and  tight  for  tfak  nuoMBavre  to  enooeed^  the  arfticiihr  siirfaoae 
must  be  partiilly  dialocetedy  elwsyBy  however,  empkgring  great  eare  Huk 
no  violence  be  d<me  to  the  neighboring  aoft-putik  Unally,  if  ainj  lig»- 
mente  should  prove  to  be  oMified,  \k&y  mnrt  be  divided  by  the  aaw. 

.6th.  When  the  knife  ,haa  feiily  entered  the  articaUtioii,  ite  heel  and 
point  should  act  in  the  aame  pkme,  and  ii^'  whilst,  it  ia  being  caniad 
around  the  articidar'sorboeato  theoppOaite  aide  of  the  limb^theinr 
teguments  from  which  the  fli^  ia  to  be  formed  should,  be  in  danger  of 
being  cut  irregohrly,  they  ahoold  be  drawn  out  of  the  mj  bj  the 
thumb  andmdex  finger  of  the  hand  whidi  aappcnrta  the  artieolatioii. 

%S.Ofthb  mode'  of  operaUng^-^Thd  manner  of' making  fhoF  ind- 
sionsin  the  soft  parts  to  provide  a  covering  for  the  stomp,  depends  upon 
the  kind  of  operation  selected.  For  all  ampntationa  of  the  limba  there 
are  three  principal  forms  given  to  the  wdtrnd.  In  the  firet,  the  soft 
parts  are  all  divided  by  a  dreuktr  indsion  aioond  the  limb^  and  the 
cut  surface  is  afterwards  covered  by  the  integuments  only,  which,  ha- 
fore  the  section  df  the  mosdes,  are  turned  op  like  the  caff  of  a  ^Mva. 
In  the  second,  the  pstrt  to  be  removed  is  drcomscribed  liy  an  dl^tie 
iiicision,  which,  after  the  operation  vs  finished,  leaves  a  woand,the 
edges  of  which  are  easily  brought  in  c(mtaot,  and  whose  shape  givea 
the  name  to  this  Style  of  amputation  of  the  oval  method.  Finaity,  m 
the  third  mode,  one  or  more  fli^  are  feshioned  ont  pf  the  soft  parts  in 
its  vicinity  for  the  purpose  of  covering  the  extremity  of  theampntated 
limb ;  and  to  this  process  the  name  of  /lap  operation  is  applied,  lb 
each  of  these  general  methods  bek>ngs  a  variety  of  ojterative  prooedarea ; 
all  of  which  result,  however,  in  the  production  of  a  stmnp  bearing  the 
characteristics  either  of  the  eircularj  ovalj  or  Jlap  operatikm.  Thua,  then, 
tlic  general  method  indicates  the  character  of  the  reault  dmed  at,  and 
the  modes  of  operating,  the  different  means  by  which  this  result  is 
atUiiocd. 

§  4.  On  the  formation  offlape, — Ist  One,  or  several  flapa  may  be 
made,  according  to  circumstances.  In  the  latter  case,  the  least  im- 
portant flap  should  be  made  first,  and  that  containing  the  larger  veaads 
should  be  left  until  after  the  separation  of  the  bones  is  completed,  in 
ordor  that,  if  necessary,  they  may  be  seized  and  compressed  by  an  aa- 
•istant  before  their  final  section. 

2d.  The  flap  should  terminate  by  a  curved  line,  and  not  by  a  point, 


and  to  eflbok  {hit,  Am  'kmft  mart  be  cmied  ilong  fteeljr  and  iridioiil 
Imitifion,  pahdkl  inik  the  lK»e,  until,  by  briogbg  it  in  contact  witk 
llie  smfree  it  k  intwided  to  cover,  it  is  finmd  to  be  of  sofiSdent  length, 
^wiwn  ionnng  ilie  edge  of  the  bnfc  diieotty^  oatwardB,  tlie  1^^ 
flnoiq^  sqnara  and^dear.    If  the  tendons  piojeet  beyond  the  skin,  they  * 
ahonld  be  eat  off  with  the  BciMon. 

.  8d.  Heaktqr  tissnea  shoold  be  selected  as  mnch  as  posdUe  for  the 
hnoaSoi  of  ft^s}  neD^rthdeH^  if  neoenaiy,  they  may  be  made  frcmt . 
inflamedl  or  infihiated  ^Murts,  aa  by  jn^doos  management  thb  swelling 
win  diminish  under  the  sopporative  process  without  much  danger  of 
gaqgrsne.  .Finally,  acooidiog  to  lisfianc,  a  disarticulation  may  be  un- 
d«lakfla  where  then  are  no  soft  parti  £rom  which  to  foim  a  stump, 
I  Jiving  pKQfed  fliat  a  sound  cocatriz  will  he  foimed  over  thai 


PUTE  XVIIL 

WSAETK  ULATION   OF    THE    LAST   TWO   PHALANGES   OF 
T  IE  FINGERS,  AND  OF  THE  WHOLE  FINGER. 

Fig.  h  ^turul  reiatiofi,  seen  on  their 

palmar  a^  '  tlie  meiaciir|ta!  boite  \  by  first 

phalanx  ]  c^  i  im  lu^i  pucu       ;  d^  second  phAknx ;  «,  tliinl 

phalanx. 

The  phabugeal  DTticnlatioiia  are  all  perfect  ginglymoid  joints,  that  ia 
to  say;  thoy  allow  but  of  two  motions,  flexion  and  extension.  Tho 
head  of  the  fiist  plialajix  presents  two  coDdylca  se[>arated  by  a  groofe; 
thes€  £t  into  the  two  oorreKponding  cavities  in  the  fi^cond  phalanx^ 
which  ha\e  a  ridge  between  them*  Each  phalanx  present^  also,  near 
its  articului'  surfaces,  decided  bony  projections,  both  on  ita  palmar  atid 
dorsal  aspect,  (Fig.  1,  c,  c ;  %.  2,  e*)  \  two  lateral  ligaments  gW^  iha 
articulations  almost  all  their  firmness*  The  extensor  tendon  behind, 
and  a  ligament  in  front,  of  little  strength,  complete  the  ligamentom  ap- 
paratus of  caeh  joint.  The  interarticular  linej  the  directioQ  of  whieh  is 
almoBt  transverse,  of  the  articulation  of  the  first  with  the  second  phaJan^i 
is  exactly  op}>06ite  the  fold  of  the  e^kin  on  its  ]>aWar  siirfaee^  and  in 
the  articulation  of  the  ^e^ind  with  the  tliird,  it  is  a  line  and  a  half  ha- 
low  ita  corresponding  fold* 

Fig.  2.  Vertical  section  of  flie  hones  of  a  finger^  i^Mwing  Urn  rela~ 
tions  which  thn  lilies  of  the  articulations  bear  to  the  folds  of  t^te  »kin. — 
a,  infmor  extreujity  of  the  metacarpal  bone  ]  hb^  line  of  the  metacarpo- 
phalangeal point,  to  be  founds  in  the  normal  state,  about  twelve  or 
thirteen  lines  abore  the  commiasare  of  the  fingers,  c  ;  dd^  iater-articular 
liAe  between  tlie  first  and  second  phalanges^  situated  exactly  op|>osito  the 
fold  of  the  sldn ;  ff^  inter*articular  line  between  the  second  and  third 
phalanges,  situated  a  line  mxd  a  half  below  the  fold  of  skin  on  the  palmar 
surface  of  the  linger. 

Fig,  3.  Melation  of  the  flexor  tendons  to  the  bones  of  the  finger.— 


i 


II,  o,  o,  doTsal  aspect  of  the  articulations ;  ft,  tendon  of  ihe  flexor  digi" 
torum  sublimis  perforatus ;  c,  tendon  of  the  flexor  profundus 
perforans. 

Fig.  4.  View  of  a  finger  in  a  state  offlexum^  showing  the  relation 
of  the  articular  surfaces  of  the  phalanges  to  each  other  when  flexed. 

OPERATIONS. 

Fig.  6.  Disarticulation  of  the  second  phalanx  {finger) ;  from  the 
dorsal  aspect  of  the  joint,  Ist,  Lif ranees  method. — let,  the  edge 
of  the  bistoury  a,  a,  about  to  enter  tho  articulation. 

Fig.  G.  Same  operation.  2d,  after  having  cut  through  tho  articu- 
lation, the  bistoury  is  brought  beneath  the  second  phalanx,  for  tho  pur- 
pose of  cutting  out  a  flap  from  its  pahnar  surface. 

Fig.  7.  Operation  finished ;  flap  brought  up  into  its  place,  and  re- 
tained there  by  a  strip  of  adhesive  plaster. 

Fig.  8.  A  modification  of  the  preceding  method.  (See  modes  of 
operating). 

Fig.  0.  Disarticulation  of  the  second  phalanx ;  from  the  pilmar 
aspect  of  the  joint  Lisfranc^s  second  method, — a,  5,  c,  shape  to  bo 
given  to  the  palmar  flap. 

Fig.  10.  Operation  completed. 

Fig.  11.  Same  operation  after  the  bistoury  h  h  has  entered  the  joint* 
the  flap  being  turned  upwards. 

Fig.  12.  Disarticulation  of  the  entire  finger, — a,  6,  c,  wound  left 
after  the  operation  with  two  flaps  ;  a'  h'  c'  d'j  wound  left  after  the  ope- 
ration by  the  oval  method. 

MODES    OF   OPERATING. 

§  1.  Amputation  of  the  finger  between  the  first  and  second  pha- 
langes.  Circular  method. — The  hand  being  f)laced  in  the  state  of 
pronation,  an  assistant  should  confine  all  the  fingers  in  a  flexed  ]>o$ition 
except  the  one  about  to  be  operated  on.  Then  the  operator,  holding 
the  finger  in  an  extended  position  with  tho  thumb,  index  and  middle 
finger  of  his  left  hand,  makes  a  circular  incision  around  it  with  tho  bis- 
toury held  in  the  first  ])osition,  one-third  of  an  inch  Ix-low  tlio  articula- 
tion for  tho  second  phalanx,  and  oiio-fourth  of  an  inch  for  the  last 
phalanx.  This  incision  being  carried  through  tho  skin  and  cellular 
tissue,  the  assistant,  by  a  suitable  amount  of  traction,  drags  up  tho  in- 


tegmnonts  af.  fb  bb  the  articulatioii,  ao  tliat  tiie  swgwn  cim  cut  ttroiigh 
it  hy  dividing  ik  liganaenU,  entering  his  knife  on  its  dorsal  aspect* 

Hap  Operations, — Ledran's  metiiod  by  t^o  lateral  flaps,  and  Ga- 
Ttttigcot^a  op^iatloiif  with  a  doi^  and  a  palmar  fiap,  otg  at  pr<^ent  out 
of  use,  tho  O|)^atio!i  witli  a  uingh  flap  having  been  almost  entire]  j  sub- 
stituted for  them. 

Lisfranc's  first  meihodj  or  duartioilation  from  the  dorsal  aspect 
of  the  joint, — An  assistant  aupporta  the  hand  well  pranated,  and  oon- 
in^  the  &on  id  fingeTS,  kocj^fiig  them  as  fer  as  possible  out  of  tho  way 
of  the  op^rator^  t  i  tho  phalanx  to  bo  removed 

between  the  f  his  left  hand,  (fig*  5,)  and 

bends  it  to  a  t  i  straight  bistoury  held  in  the 

fir&t  positioti.  I  the  articulation  on  its  dor^  as- 

pect, cutting  per  ^  riy,  a  line  and  a  half  from  the  top  of  the  in- 
cKnc?d  plane  fon  iho  &emi'fiescd  phalanx,  or  on  a  level  with  tho 

fold  in  the  ftkin  on  tbe  palmar  aspect  of  the  joint  for  t}ie  ^eoond  phalanx, 
mtid  a  lino  and  a  half  below  the  corresponding  fold  for  the  first  phalanx^ 
At  tho  Batno  time  that  it  penetrates  the  joint^  the  bistoury^  carried  fr^jm 
heel  to  point,  should  foiM  a  htUo  Bemi-circiikr  flap  on  its  right  and 
left  sidea^  and  the  latei-al  ligaments  should  be  divided  Ba  the  blade  en* 
ters  between  the  artaeular  eur^icea,  (fig.  6.)  The  phalanx  should  ncnr 
be  gras{>ed  by  its  sides,  and  the  knifes  carried  around  its  head  to  ita 
palmar  snrBicef  along  which  it  should  bo  carried  towards  the  opemior, 
to  a  distance  of  four  lines,  in  order  to  make  a  semi-circular  flap  of  suita* 
ble  ^ze  to  oover  the  stump. 

Fig,  *?.  In  cutting  the  lateral  ligaments  of  the  artieuladon,  car^  mnst 
be  taken  not  to  nick  the  base  of  the  flap.  The  condyles  of  the  ^i 
phalanx  sometimes  project  on  either  side  through  the  wound.  To  ob- 
viate this,  the  dorsal  incision  should  bo  made  as  much  of  a  curve  aa 
po^iblc^  with  ita  concanty  looking  downwards,  cspedally  towards  ita 
Uieral  extremit^s. 

Fig.  8.  Lisfranc's  second  method^  or  disarticulaiion  /rout  tAe 
palmar  aspect  of  the  joini. — The  hand  b  to  be  held  in  the  posiUoii 
of  forced  supination  by  an  asaiataot,  who  confines  ail  the  lingers  in  a 
flexed  position  f  except  the  one  about  to  be  operated  upon.  The  sur- 
geon grasps  the  phalanx  to  be  removed  with  tlio  thumb  and  finger  of 
hia  left  hand,  and  in  order  to  avoid  wounding  himself  witii  Uie  (H>ii]t  of 
the  bistoury,  ho  should  grasp  it  in  such  a  manner  that  his  thumb  is 
applied  upon  the  palmar  siir£ice  of  the  phalanx  at  ita  distal  end,  and 
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the  second  phalanx  of  his  index  finger  should  cross  its  dorsal  surface  ai 
right  angles.  The  operator,  then,  holding  a  sharp-pointed  bistoury  in 
his  right  hand,  in  the  first  position,  (pi.  1,  fig.  2),  Avith  its  blade  fiat- 
wise,  and  its  edge  towards  him,  enters  its  point  a  line  and  a  half  below 
the  fold  of  skin  opposite  the  joint  for  the  third  phalanx,  and  exactly  in 
a  line  with  it  for  the  second  phalanx.  It  is  then  carried  through  the 
finger  directly  from  one  side  to  the  other,  in  front  of  the  articulation, 
and  in  contact  with  the  bone,  so  as  to  take  up  as  much  upon  the  blade 
as  possible,  (fig.  9.)  In  this  manner,  the  blade  is  introduced  up  to  its 
heel,  and  then,  by  alternate  motions,  its  edge  being  kept  close  to  the 
bone,  it  is  carried  down  along  its  palmar  surface  to  a  distance  of  half  an 
inch,  and  then  made  to  cut  its  way  out,  forming  in  this  manner  a  serai- 
circular  flap,  which  is  immediately  carried  U]>ward3  by  the  as.sistant 
The  edge  of  the  bistoury  is  then  applied  perpendicularly  to  the  joint 
and  carried  directly  through  it,  dividing  its  ligaments  and  the  integu- 
ments on  the  opposite  side  of  the  joint  ^vithout  making  any  posterior 
flap.  Nevertheless,  if  it  is  feared  that  the  posterior  integuments  should 
retract  to  too  great  an  extent,  their  section  can  be  eficcted  a  line  or  two 
below  the  articulation. 

After  the  description  of  these  two  modes  of  operating,  it  can  readily 
be  understood,  without  any  further  details,  how,  in  varying  cases,  arising 
firom  injuries  or  otherwise,  tico  flaps  of  the  sam^  size  could  be  made, 
one  from  the  dorsal  and  the  other  from  the  palmar  aspect  of  the  finger ; 
or,  a  dorsal  flap,  somewhat  shorter  than  the  palmar  one ;  or,  even 
lateral  flaps  of  varying  proportions.  The  rules  already  laid  down  for 
tlie  disarticulation  of  the  phalanges  of  the  fing«>r3  are  also  nj»plicable  to 
the  removal  of  the  second  phalanx  of  the  thumb,  which  corresponds 
with  the  third  phalanx  of  a  finger — (Llsfranc.) 

§  2.  DisarticiUation  of  an  entire  finger,  {{i<f,  12.)  Method  by 
double  flaps.  Llsfranc' s  mode  of  operating. — The  hand  being  held 
in  a  state  of  pronation,  and  the  fingers,  except  the  one  about  to  bo  oj)e- 
rated  upon,  confined  on  either  side  by  an  assistant,  the  surgeon,  before 
commencing  the  operation,  should  endeavor  to  recognize  as  accurately  as 
possible  the  situation  of  the  metacar])o-plialangeal  articulation.  To  do 
this,  it  is  to  bo  borne  in  mind  that  the  joint  usually  lies  al><>ut  an  inch 
above  the  commissure  between  the  tingi-i-s.  Aiiothor  mrthoJ  reeom- 
mcndc<l  by  Malgaigne,  and  to  whieh  the  oj^tTator  can  h.ive  ncourse, 
especially  when  the  partes  are  dt.-fonned  by  injury  or  otherwj^o,  consists 
in  applying  strong  traction  to  the  linger  whilst  the  nict;icarj)us  is  lu;l<i 


firmly,  by   vhieli  meftoa  tie  articular  Burf aces  are  drawn  af  art  one  or  j 
two  lines,  i\\id  a  depressioTi,  njimlfest  to  boti  dgBTand  toucli,  is  tlie  t^t"^ 
suit  of  the  separation,  indicating  witli  exaetlneisa  the  sitnatioji  of  the'  « 
joint,    Thi  i  being  ascertained,  the  Dperation  b  to  bo  effected  in  tlid 
following    lanner ; — 

1st.  TU'^  first  pbalajajc  of  tb«  finger  to  be  removed,  is  to  be  grasped 
by  its  don  i1  and  palmar  eurfewje*,  and  flexed  to  an  angle  of  45"*,  Witli 
n  straigbt  Heitonry,  having  u  proininimt  heel  to  its  blade,  the  surgeon 
connmencei  «q  ineialoii  ovejf  the  sartleulatlon  above  the  head  of  th«<  lu^ta* 


carpal  bon 
ititorarticub- 
left  htind,  r 
the  end  of 
drawbg  tt 
divide  at  o 
the  end  of  • 
be  brought 
of  the  phal 
is  elevated" 
tonry,  he  di 


I  handle  to^ 


whilst  th*?  heei  of  Uie  knifo  is  mal 
asp^t  of  the  joint  s?iniilar  to  that  u 


^  tliG  int4?ma[  two-third;^  of  Ihe 
d,  if  he  is  o|>eratrng  upon  the 
hand,  and  carrying  it  down  to 
ingersL    Thk  indsion,  made  by 

and  from  heel  to  point,  should 
to  tire  bone,  Ua\  ing  attained 
ihe  blade  of  the  bistoury  should  i 

l^'ing  flatwise  against  the  sidM 
ne  tliat  the  hand  of  tie  pati<^ti|i 
11  preoede  the  edge  of  the  bia- 
hfi  palm  of  the  patient's  liaTid, 
L  oblique  inmion  on  the  palmar 
lureal  surface. 


2d.  By  the  process  just  de&cribed,  a  lateral  Bemi-circular  flap  hat 
been  eiitumseribed,  which  is  to  be  detached  from  the  phalanic.  Then 
the  bistoury,  e^till  held  In  the  first  position^  is  carried  to  the  bottom  of 
the  wound,  its  blade  lying  flatwise  against  the  phalanx,  and  by  a  g^mtlj 
sawing  motion,  upwards  towards  the  arttcitlation,  until  ffo  obstjiclo  is 
encountered  wliich  arrests  its  progres^^i,  Thb  is  the  head  of  tbe  pha- 
lanx ;  the  bkde  of  the  bistoury  must  be  carefully  carried  around  it 
without  allowing  it  to  slip  or  tnbve  irregularly,  and  m^  booh  aa  it  ar- 
rives at  the  articulation,  the  diminii^hed  resistance  will  allow  it  to  entef 
with  focility* 

3d,  Tlie  joint  is  to  be  cut  tlirQUgh  with  the  narrowest  pijrtion  of  the 
blade  of  the  bistoury,  that  nearest  its  poiot,  and  in  order  to  efft^ct  thia 
part  of  the  ojreration  more  readily,  the  surgeon  sliould  make  tractioa 
n[son  the  fingers,  so  as  to  separate  the  articular  fiurfucca,  at  the  same 
time  that  the  integuments  of  the  opposite  side  of  the  joint  are  keptoui 
of  the  way  of  the  edges  of  the' bistoury.  The  knife  having  traversed 
the  articulation,  it  is  brought  back  hugging  the  opposite  side  of  the 
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hMd  of  the  phibuiz,  cad  a  Moond  iemi-cueolar  flap  u'lnade  like  the 
ftit,  aa  it  cBto  ite'iniy  ogt  tlumii^'thB  oomi^^ 

When  the  doable  iaf  amputation  ia  made  use  of  fbr'the  index  or 
Kttk  flngef8,tbera.ia  hot  one flqs<)fcoitnet  made  from  the  cotnmiBsnre. 
of  the  fingera;  the  other  fiaf^  taken  from, the  outer  or  inner  border  of 
the  hand,  haigenerdy  mora  ten^enqr  tocoQtrietion,  and  henoe/ should 
be  made  ■emewhat  liugBT  on.thit  aoQount 

OM  meikod.  8couUtim*8'operatiion,'--'T!b»  8ui;geon,  leaving  grasped 
the  flnger  la  in  the'  preceding  deicriptioii.  oonmienoes,  with  the  heel  of 
the  hirtooiy  held  in  hia  ri|^t  hand,  ab  indsion,  ^hich,  oommendng  on 
iibidonal  ifepeet^  and  m  quarter  of  an  inch  beyond  the  articulation,  W 
oanieddown  totheendof  tbe-fsonmiiiBure,  and  thenoe  across  thd  base 
of  the  finger  on  its  pahnar  nnrlboe,  following  exactly  in 'the  fold  of  the 
akin  whidi  liea  between  t||0  fiiiger  and  the  hand.  To  facilitate  the  in- 
eUon  oa  its  palmar  sarfadSy.  the'  snigeon  should  carry  the  finger  back 
into  a  atate  U  tmed  eitemjon^  but  as  aoon  as  the  knife  reaches  the 
eoamuBSuie  on  -the  dppoaite  ride,  he  should  flex  it  again,  and  resume 
the  aame  form- of  indiion  with  wUch  he  commenced,  carrying  it.  back 
to  join  the  first  pear  its  o^B;in.  £^  border  of  the  wound  should  then 
he detadied from  thehM of  the  phalanx;  and  the  joint  entered  from 
ifts  dond  aspect,  diyiding  first  the  extensor  tendon,  and  then  the  lateral. 
hgaments.  Bjr  increanng  the  flexion  slightly,  and  ah  effort  as  if  to 
luxate  the  joint,  the  divisiqn  of  the  flexor  tendons  ia  facilitated,  and  the 
lenuuning  soft  parte  being  detached,  the  amputation  is  finished. 

The  circular  method  k  hardly  used  at  present  for  the  disarticulation 
of  the  fingm* 


Plate  XIX 

DISARTICULATION  OF  THE  FfUJR  FINpERf?;  OFTIIE  ^fETA- 
CARPAL  BONES. 
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of  tli6  external  indsion. 

,ha  hand,  and  the  knife  al^tii 

d  a,  of  its  metacarjial  bone, 

togftthefi  sbowiDg  the  appeiu^ 
ance  of  the  de^tni  whetl  h«aIod« 

Fiq.  6.  Di^arti^uhtkm  of  ilia  mtUx^afpat  hm^  of  ilw  titlk  fa^^^r^ 
l>j  a  variety  of  the  oval  timthod ;  a,  5,  c,  oiitEu€  and  etteat  of  the  ex- 
ternal iudsioiL 
Fio,  7.  The  prcooding  operation  completed ;  ihape  of  the  cicatm. 

MODKS  OP   OFSBATmO. 

§  L  Disartkulati<m  of  th^  four  fint/ert  tu^th^r, — Operction  mth 

ojie  Jiap.~Lisffranc*M  vutihod  (tig^^.  1),  Th<^  h«nd  being  pfDniiti^li  tho 
surgeon  grasp  the  four  finget^  in  the  palm  of  his  left  hand,  whilst  hia 
tbumbt  plac^  on  the  dorsal  aspect  of  Ute  fingers,  flexes  them  mode* 
rately.  An  asftii^tiuit  flupporifl  the  hand,  and  mtracta  tJie  akin  as  miidb 
03  possible.  Then,  with  n  straight  narrow  knife,  tho  operator  inakea 
a  curved  incision  with  its  convexity  Wkitig  dt^wnward^,  from  six  to 
eight  lines  below  tlie  he-ada  of  sJie  metacarpal  bonc-s,  from  die  index 
towards  the  little  flnger  if  ho  b  opemting  on  the  left  hand,  and  in  the 
opposite  direction  for  the  right*  Tlie  extensor  tendons  being  expoaed 
by  tJie  retraction  of  the  miegumentA^  winch  the  operator  aasbts  h^  m 
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few  strokes  of  the  knife,  each  of  the  mctacarpo-phalangcal  articulations 
is  then  successiyelj  opened,  the  extensor  tendon  being  first  divided, 
then  the  lateral,  and  finally  the  palmar  ligamentous  attachments.  It 
remains  to  cany  the  knife  through  the  articulations  to  the  palmar  as- 
pect of  the  phalanges,  and  cut  out  a  flap,  which  is  limited  anteriorly 
by  the  folds  in  the  skin  at  the  base  of  the  fingers  on  their  palmar 
surface. 

§  2.  Disarticulation  of  the  metacarpal  bone  of  the  thumb, — Oval 
operation. — Scoutetten^s  method  modified  by  Malgaigne  {j^g,  3,  4,  6). 
The  hand  being  held  in  a  position  between  supination  and  pronation, 
make  an  incision  along  the  dorsal  siuface  of  the  metacarpal  bone  of  the 
thumb,  commencing  six  lines  above  its  articulation  with  the  trapezium, 
and  extending  through  all  the  tissues  down  to  the  bone,  to  the  inner 
side  of  the  head  of  the  first  i)halanx  of  the  thumb,  on  a  level  witli  the 
commissure  between  the  thumb  and  index  finger.  Then,  carr}-ing  the 
hand  into  a  state  of  pronation,  continue  the  incision  around  the  palmar 
surface  of  the  phalanx  to  its  outside,  and  thence  to  the  dorsum  of  the 
metacarpal  bone,  to  meet  the  first  incision  about  at  itA  middle  (fig.  3). 
Detach  tlie  muscles  and  integuments  from  either  side  of  tlie  bone,  and 
open  the  articulation  from  its  dorsal  aspect ;  then,  endeavoring  to  dis- 
locate tlie  bone  outwards,  complete  the  di\'ision  of  its  remaining  attach- 
ment<«. 

§  3.  Disarticulation  of  the  metacarpal  bone  of  tlie  little  finger, — 
Oval  method, — Scoutctten's  operation  modified  by  Malgaigne  (fig.  6,  7). 
Tlie  hand  being  held  in  a  state  of  forced  pronation,  commence  an  in- 
cision six  lines  above  the  carpo-metacaq^al  joint,  which  should  bo  carried 
down  in  a  straight  line  to  the  inner  border  of  the  first  phakinx  of  the 
little  finger,  until  it  meets  the  depression  at  the  bitse  of  the  finger  on 
its  palmar  surface,  and  brought  around  the  base  of  the  finger,  following 
this  depression  exactly.  Then  the  operator,  lifting  up  the  little  finger, 
continues  the  incision  around  to  its  inside,  and  upwards  to  join  its  first 
portion  about  opposite  to  the  centre  of  the  metacarpal  bone.  The  in- 
teguments and  muscles  are  then  detached  from  the  bone,  mid  its  articu- 
lar connections  divided  with  the  point  of  tlie  bistoury  in  the  manner 
already  described. 


Platb  XX. 


AMPUTATION  TriROUGH  TtlE  CARPaBfET  A  CARPAL,  AKD 
EADiaCARPAL  ARTICULATIONS, 


eURGtCAL   ANATOMY. 


exi 


■ity. 


3fi,  (^,4,  5t  iirgt,  fti^oDDdi  third,  fourtli] 


*t/t  ^T  At,  i,  bonta  t 

ftod  Efih,  metacarpm  Donc 

Thu  carpo-jiiciacarpal  arllculatlon  k  repro^ented  bj  an  irro^iilari 
Une,  tbe  two  eitremilws  of  which  ans  crisily  recognised*  ExttrnaUp^ 
it  corresponds  witb  die  upper  extremitj  af  the  €rst  metacarpal  bond} 
this  can  bo  made  U)  start  out  from  its  urticulation  wilb  the  trspexiQni 
i,  to  which  it  is  connected  by  rather  kx  ligamentous  at.ta;clin]cnts,  by' 
carry in^  t:he  thumb  across  the  |>alm  ia  a  stato  of  forced  adduetioa. 
Inter nalltj^  the  carpo-metacarpal  joint  is  marked  by  the  articulation 
the  fifth  metacTU'pjal  i?ith  the  unciform  bonOi/l  The  long  prujcctloii 
at  the  upper  cad  of  the  fifth  motacaTpai  serves  as  a  guide  to  this  pdut| 
and  it  can  be  readily  recognified  by  carrying  the  finger  along  the  bon^ 
from  before  backwards  ;  the  joint  lies  a  line  or  so  above  it  The  booh«- 
like  process  of  the  unciform  bono  might  also  be  of  some  assistance  aa  ^i 
landmark  ;  the  articulation  lies  itnmediatcly  below  iL 

The  radio<arpal  arttculaUon  is  formed  by  tbe  inferior  extremitii^ 
Jbe  radiua  and  ulna,  which  being  slightly  concave  receive  the  convexity 
formed  by  tlie  scaphoid  rf,  the  semi-lunar  c,  and  the  cuui^jfjrm,  e,  ThB 
pisiform  hone,  situated  farther  in  fi'otit  and  below  the  line  of  tbe  ariicn^ 
latioti,  forms  a  projection  an  the  front  of  the  wrist  over  wliich  the  kntfii 
passes  necessarily  in  cntUTj^  out  the  palmar  flaj».  The  two  styloid 
proce-'^c^t  that  of  the  radius  externaily,  aud  of  the  ulna  iulcrnally,  ttiatl 
tbe  situation  of  tie  joint  with  accuracy*  The  atybid  procf«s  of  thft 
radiiii^  jirojects  downwarda  two  lines  fartlier  than  that  of  the  ulna  ;  and 
the  articulation  lies  about  two  lines  and  a  hsK  above  a  ]me  pa££tiiQ|f 
throuirh  the  extremities  of  the  two  processes*  Tiio  second  fold  in  U)# 
skin  on  the  palmar  surface  of  the  wrist^  reckoning  from  the  pslm,  Uoi 
imm*  diately  over  the  articulation ,  and  would  also  answer  aa  a  guide  to 
it  in  case  the  position  of  the  styloid  processes  could  not  bo  distinguished. 
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OPBRATIOKB. 

Fio.  2.  lyisarticulation  of  all  Viz  metacarpal  bones,  preserving 
thai  of  the  thumh.  MaingattU^s  operation,  a,  b,  c,  fonu  of  tho  pal- 
mar flap. 

Fio.  3.  Same  operation,  a,  &,  c,  incision  in  the  integuments  on 
the  back  of  tho  hand  ;  the  j<>int  is  about  being  opened. 

Fio.  4.  Amputation  through  the  wrist-joint.  Circular  operation. 
a,  6,  fold  of  integuments  turned  up  like  the  cuff  of  a  sleeve ;  c  c,  knife 
dividing  circularly  the  tendinous  tissues  around  tho  joint. 

Fio.  5.  Denonvilliers'*  method.  Flap  operation,  a,  b,  c,  semi- 
drcular  incision  on  tJie  back  of  tlio  wrist.  The  knife  is  cutting  out 
the  palmar  flap. 

Fig.  6.     Stump,  showing  shape  of  wound,     a,  ft,  c,  palmar  flap. 

MODES   OF    OPERATING. 

§  1.  Disarticulation  of  the  four  metacarpal  bones  of  the  fingers. 
Operation  with  a  single  flap,  MaingauWs  method,  (tig.  2  and  3.) 
Ist  The  hand  being  held  in  the  position  of  forc3d  supination,  recog- 
nise at  its  outer  border  the  articulation  of  the  first  niotacari?al  bone 
with  the  tnipezium,  and,  at  its  internal  siJe,  tho  articulation  of  the  un- 
ciform l>one  witli  tho  fifth  metacarpal.  2nd.  lutrodiico  a  small, 
straight  knife  between  the  l)ont*s  and  the  soft  parts,  cfarrying  it  a  little 
belt^w  the  projections  formed  by  the  unciform  and  tlio  trapezium,  so 
as  to  bring  out  iU  point  below  the  thuiub.  Gd.  Carry  i!ic  blade  of 
the  knifo  alung  the  anterior  surfaces  of  tlie  mcUicarpal  bones,  and  cut 
out  a  lurge  llap  of  an  elliptical  outline.  4th.  Then  turn  t!io  hand  in 
the  prone  jx/^ition,  and  make  a  semi-circular  incisjion  lunjss  iU  back, 
two  thirds  of  an  hich  below  tho  line  of  th"^  articulati(>:i.>5,  and  carrying 
tho  knife  through  the  tissues  connecting  tho  thumb  wi.h  the  index 
finger,  join  the  first  incision.  Whilst  an  assistant  is  d^a^^ing  the  intogu- 
ments  upwards,  the  surgeon,  holding  the  mct^icarjais  in  iiis  l  ft  hand, 
proceeds  with  the  disarticulation  from  the  front  of  tho  hand,  cuninicnc- 
ing  wit'i  the  metacarpal  bono  of  tlio  ind«;x  or  the  liillj  fing 'r,  accord- 
ing as  he  is  operating  upon  the  right  or  k»ft  hand. 

§  2.  Amputation  through  the  wrist-joint,  1st.  Circular  opera- 
tion. Ordinary  method,  (fig.  4.)  1st.  One  assistant  forcibly  re- 
tracts the  skin  of  tlie  forearm,  whilst  a  second  holds  the  hand  to  Ix;  re- 
moved.    2d.  Tho  surgeon,  holding  the  knife  in  his  right  hancl,  makes 


^^ 


a  circialar  Incision  thTough  the  integiimentsj  jiist  grazing  the  thenar  and 
h jpotiiei  LT  emineDcea  si  ih^  root  of  the  p^ltn,  3d<  Ha  then  dissects 
up  the  skiu  as  Jkr  as  tho  lino  of  the  articuhitionf  and  reflects  it  upwards^ 
liko  the  cuff  of  a  Coat  sleeve,  4th,  Second  circular  incision  is  tlien  car- 
ried through  t^6  tendons,  and  Uie  joint  b  cut  through  honk  ii&  dorsal 
U>'Wi\id&  its  palmar  aspect, 

2d.  Operation  with  a  single  fiap,  Defwnvilliers'  metluod^ — ^Tho 
hand  beirtg  held  conveDiently  iu  a  state  of  pronation^  and  tln^  integu- 
ment strongly  retracted  by  an  assitttaut,  the  operator  satisfies  luinself 
of  the  poiiiiluj*    '  "  '  "    [ft         I  of  the  radius  and  nioa,  grasps 

them  with  t  ;         r  of  his  left  hand,  aad  makes  a 

flemi^reidar  mk^uuvii  i  iib  Cuuct^vity  looking  downwards  acroaa 
the  back  of  tlio  wmt,  its  two  exti^mitloa  fdling  a  little  below  tho 
Btyloid  projections  of  the  two  bones*  After  thia  first  inckion  through 
the  skin  and  oelliilar  tissue,  the  retraction  of  the  integuments  upwards 
and  downwards  leaver  ilio  wrist  joint  entirely  exposed*  A  aeoond  in 
cision  tboUi  in  the  same  direction  as  the  fm%  acro^  the  artieuhilton,  i 
vides  the  extensor  tendons  and  the  posterior  radio<arpal  liiraineati 
The  lateral  ligaments  are  now  cut  through,  and  tho  knife  esmit 
through  the  joint  in  front  of  the  earpal  hones  in  order  to  cut  out  an  j 
terior  or  palmar  flap,  which  should  be  at  least  two-thirds  of  an  inch  tfl 
length*  In  order  to  complete  this  flap  wit^iout  diflicultj^  the  edgie  of 
the  knife  should  he  turned  sufficiently  away  from  the  bonts  of  the  carpus 
so  aa  not  to  be  arrested  by  their  projection s,  and  especial  care  should 
be  taken  that  the  pisiform  bone  is  not  cut  away  with  the  flwp.  After 
disaTticulation  by  the  process  just  deficrihed,  there  is  no  danger  of  tbi 
protrusion  of  the  styloid  apophyses  through  the  angles  of  the  wound; 
if  the  tendons  are  too  long,  they  may  be  cut  shorter  before  the  wonnd 
IS  dressed. 


Plate  XXI. 
AMPUTATION  AT  THE  ELBOW-JOINT. 


BUBOICAL  ANATOMY. 


Fig.  1.  The  elbow  joint  is  composed  of  the  inferior  extremity  of  the 
hamems,  A,  and  the  superior  extremities  of  the  radius,  B,  on  the  out- 
side, and  the  ulna,  C,  on  the  inside. 

Fig.  2.  The  radius  is  merely  in  juxtaposition  with  the  himienis, 
whilst  the  ulna  receives  its  trochlea  in  a  corresponding  depression  of 
Cdisiderable  depth,  formed  by  the  olecranon,  6,  behind,  and  the  coro- 
ncHd  process,  c,  in  front ;  this  arrangement  prevents  the  articulation 
frcHU  being  opened  direcUy,  except  from  its  outer  side.  The  articular 
BorfiuseB  are  retained  in  contact  by  anterior,  posterior,  and  lateral 
ligamentB.  ^•'^ 

Fig.  3.  To  recognize  the  exact  position  of  the  articulation,  its  relatlbh 
to  the  neighboring  bony  projections  Ls  to  be  determined ;  the  internal 
condyle,  or  epitrochlea,  b,  is  prominent  and  easily  detected ;  the  exter- 
nal condyle,  or  epicondyle,  a,  is  less  prominent,  and  blends  insensibly 
with  the  external  aspect  of  the  himierus.  The  two  condyles,  situated 
almost  exactly  on  a  horizontal  line  to  which  the  axis  of  the  humerus  is 
perpendicular,  lie  just  above  the  intcr-articular  line,  c,  (2,  e,  whose  two 
extremities  are  unequaUy  distant  from  the  horizontal  line  a,  b.  In 
fact,  its  external  end,  c,  is  but  three  and  a  half  lines  below  the  most  in- 
ferior point  of  the  external  condyle,  a,  whilst  its  internal  extremity  is  at 
least  double  that  distance  below  the  most  inferior  point  of  the  internal 
condyle,  6,  (2falgaign$^ 

OnERATIONS. 

Rg.  4.  Flap  operation. — a^  6,  c,  form  of  the  anterior  flap. 

Fig.  6.  a,  6,  c,  anterior  flap  turned  upwards ;  d,  elbow  joints  opened ; 
fj  knife  about  to  complete  the  division  of  the  anterior  ligament  of  the 
joint 

Fig.  6.  Circular  operation,  Velpeau^s  metliod, — a,  6,  fold  of  in 
teguments  reflected. 
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Fig.  f .  Wound  which  is  kft  after  the  oiretkr  opentioii ;  a,  bwer 
Old  of  the  humeniB;  ft,  aeolkm  of  the  humenl  Kfiaj. 

X0DX8  OF  onBATnra. 

§  1.  Method  with  a  single  Jlap. — (Fig.  4  and  6.)— The  foieann 
should  be  snpinated  as  oompleteljr  as  posnble,  and  held  in  a  slightly 
flexed  position.  Tha  sugfon,  theUi  stan^ng  on  the  inner  side  of  the 
Umb,  grasps  ihe  soft  parts  lying  imniediatelj  in  fronted  the  artitmlation, 
and  raises  them  frcnn  the  booea  of  the  fefearm.  He  paasea  in  a  straight 
hnife,  from  the  inner  aide  of  the  joints  about  an  ineh  bdoir  the  pvomir 
nonce  of  the  inienal  condyle^  and  kseping,  its  point  well  in  ocAftaoi. 
with  the  bones  of  the  forearm,  bring  ii  oat  half  aninoh  belo^  the  pn>- 
minence  of  the  external  oondyk^  and  oii^  oat  a  semirciicalar  anteiimr 
flap  three  inchea  in  length.  This  fl^^  bung  at  onoe  earned  backward* 
by  an  assistant^  who  also  letmcts  the  skin  ci  tho  arm  so  as  to  dn^w  tka> 
angles  of  the  wound  as  fiv  upwards  as  poarible^  the  aurgeon  oanies  bia» 
loiife  to  the  out^  of  th#  lin4>  at  tha  base  of  tho  flq^  and  ^ 
ten  its  heel  between  theirtieolation  of  the  ndioi  with  thehnaserw;. 
he  then  continues  his  transveree  incision  across  the  baek  part  of  thai 
forearm  through  all  the  tusaea,  until  ha  ^aohes  the  inner  angle  of  Hha 
wound.  Hothing  lemabs  then  bat  to  divide  the  anterior  and  laterak 
ligaments  of  the  joint  with  the  point  of  the  hiufei  and,  by  luxating  the. 
bones  forward,  to  cut  through  the  insertion  of  the  trtMpt,  wbidi^  is  slift 
attached  to  the  olecranoa  process.* 

§  2.  Circular  operaiiotk  Vdpeau^B  tnMoi^ — (Fig.  6  and  7.)— « 
The  arm  being  held  in  the  same  position  as  in  the  preceding  opemtfo^ 
but  the  surgeon  standing  on  the  outnde  of  the  limb^  &  diouUur  inoisiQiib 
is  made  around  the  forearm  three  fingers'  breadth  below  the  elbow 
joint;  the  integuments  are  dissected  up  as  6r  as  the  joint,  and  reflectsdi 
upwards,  and  then  the  mnsdesinfim^.of  ..the  joimt  are  cut  thioughi 
with  the  lateral  ligaments,  the  jcnnt  entend  in  ftonl^.and  the  operatioa 
tenninated  by  the  division  of  the  tiicepa  behind. 

In  thb  mode  of  operating,  the  hniaUal  artery  is  divided  above  its 
bifurcation,  and  the  form  of  the  wound  is  an^xjaed  to  &vor  its  union  by 
the  first  intention. 


*  Some  Burgeons  prefer  to  saw  across  the  deoranon,  and  thus  to  leave  tbe 
tion  of  the  triceps  muscle  untouched.    The  result  is  not  materially  different — ] 


PULTX   XXIL 

AMPUTATION  AT  THE  SHOULDER  JOINT. 

8UBOI0AL  AJTATOMT. 

Fio.  1.  0,  liead  of  the  bumeras ;  its  sliape  is  that  of  an  almost  per- 
fect hemisphere ;  6,  clavicle ;  c,  acromion ;  d,  infra-spinons  fossa  of  tht 
scapula ;  e,  head  of  the  humerus,  connected  ^'ith  the  glenoid  cavitj  hy 
the  capsular  ligament  of  the  joint 

Fio.  2.  a,  glenoid  cavity ;  it  presents  an  elongated  concave  articular 
Bur&oe  which  receives  but  about  one-third  of  the  articular  surface  of  the 
head  of  the  humerus ;  6,  acromion ;  c,  coracoid  process. 

The  head  of  the  humerus  is  connected  with  the  glenoid  cavity  by  a 
loose  capsular  ligament,  which  would  allow  a  considerable  amount  of 
separation  between  the  articular  surfaces,  if  they  were  not  also  retained 
in  contact  by  the  muscles  arising  from  the  scapula.  Tlie  supra-spi- 
natus,  the  infra-spinatus,  the  teres  major  and  minor  behind,  and  tho 
Muhseapularis  in  front  contribute  to  strengthen  tho  joint,  as  well  as  the 
ligamentous  fibres  extending  from  the  acromion  to  tho  capsule  of  th» 
joint,  and  the  deltoid  muscle. 

The  acromion  and  coracoid  processes  form  an  arch  which  protects 
the  articulation  above.  Tho  acromion  is  situated  nearly  half  an  inch 
above  the  glenoid  ca\ity,  and  projects  an  inch  beyond  it.  Tlio  coracoid 
process  situated  within  and  lower  down,  is  more  nearly  in  contact  with 
the  head  of  the  humerus. 

OPSRATIOKB. 

Fio.  3.  Lirfrane^i  operatum. — a,  6,  c,  shape  to  be  given  to  th« 
posterior  flap. 

Fio.  4.  a,  6,  c,  posterior  flap  raised  upwards ;  d,  head  of  Uio  hume- 
rus disarticulated. 

Fio.  5.  Larrejfs  operation. — ah,  first  incision,  vertical ;  cd,  posterior 
incasion  taking  its  origin  from  the  first ;  ce,  anterior  incision  starting 
abo  fix)m  the  same  point 
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Fro.  Q.  OfhjCfd^  womud  whicbii  left  after  Qnb  preoediiig  opentian; 
e,  glenoid  cavity  and  rdmaim  of  the  capfolar  Iigameiit ;  ff,  asdllarf 


MODn  OT  opnunvo. 

§  1.  DUariieulaium  of  (h»  ikoulder.—OperaiuM  wiih  iwoJUgpt^-^ 
Idsfranc's  mktkod  {^.  S,  4). 

Ist.  The  patient  is  snppcnted  in  a  oonT^nient  porititm  upon  a  Ghair, 
and  the  ann  kept  dose  to  the  titmk,  the  head  <^  ihe'^hiiiiienu  at  the 
same  time  being  pnahed  upwards,  and  outwaids.  as  much  as  poesiUe. 
The  surgeon  then,  being  provided  with  a  long  stnngfat  knife  catting 
on  both  edges,  assures  himself  of  the  exact  poritioii  of  the  aoromijcni 
and  coracdd  proceaBCS.  If  it  is  the  left  shoulder  upon  whidi.he  la, 
about  to  operate,  the  point  of  the  knife  should  be  entered  in  a  diredaon 
almost  panllel  with  the  humerus  at  the  out^  side  of  the  posteriOT  bor- 
der  of  the  aziDa,  in  fixmt  of  the  tendons  of  the  laUuimui  darti  and 
teres  mc^or  musdes.  Aa  the  kmfe  passes  in,  the  plam  of  its  Uade 
should  form  an  angle  of  85^  with  the  axis  d  the  shoulder,  and  its 
point  should  graie  the  posterior  and  external  surfeoe  of  the  humemi^ 
until  it  reaches  1he  under  surfeoe  of  the  acromion ;  al  this  point  the 
handle  of  the  knife  should  be  raised,  and  its  point  lowered,  so  that  it  is 
brought  out  below  and  in  front  of  the  davide,  in  the  triangular  space 
between  the  acromion  and  ooraooid  procesMS,  whid^  u  bounded  po»- 
teriorlj  by  the  davide.  The  knife  should  then  be  made  to  cut  its  wi^ 
outwards  around  the  head  ci  the  humerus,  and  as  soon  as  it  becomes 
disengaged  from  beneath  the  acromion,  the  arm  is  carried  a  little  die* 
tance  awaj  from  the  trunk,  and  the  surgeon  grasps  with  his  left  hand 
the  deltoid  musde,  raising  it  as  much  as  possible  from  the  bone,  and 
carries  the  knife  directly  downwards,  grasing  the  bone,  and  cutting  out 
a  posterior  semidrcular  flap  about  three  indies  in  length.  In  making 
this  flap  the  upper  part  of  the  capsule  of  the  joint  should  be  divided, 
as  well  as  the  tendons  of  latissimus  d^urn^  the  Isrtf  nuifcr  and  nUnor^ 
and  a  part  of  the  deltoid. 

2d.  The  head  of  the  humerus  being  readily  separated  from  the  gle- 
noid cavity  after  the  division  of  the  parts  just  mentioned,  the  operator 
passes  tho  blade  of  the  knife  behind  it,  and  carries  it  downwards  and 
forwards,  grazing  the  humerus,  to  cut  out  the  internal  flap,  and  at  thia 
momont  the  artery  contained  in  the  substance  of  this  flap  should  be 
compressed  by  an  assistant     In  operating  upon  the  shoulder  of  the 
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right  side  the  same  rales  are  Mowed,  except  that  the  knife  should  be 
entered  in  the  infrardavicular  triangle  described  above,  to  be  brought 
out  at  the  posterior  border  of  the  aulla,  thus  reversing  the  direction  of 
the  knife  in  transfixing  the  articulation  to  cut  out  the  posterior  flap. 

§  2.  Oval  operation, — Larrey's  method  {^,  6,  6). — ^Make  a  vertical 
incision  on  the  outer  surface  of  the  shoulder  through  the  skin  and  sub- 
jacent tissues  down  to  the  bone,  and  extending  from  the  edge  of  the 
acromion  process  to  a  point  one  inch  below  the  top  of  the  humerus ; 
2d,  make  then  two  oblique  incisions  starting  from  the  centre  of  the  ver- 
tical one,  one  on  the  anterior,  and  the  other  on  the  posterior  aspect  of 
the  joint,  carrying  them  through  the  tissues  composing  the  anterior 
and  posterior  waUs  of  the  axilla,  to  the  lower  border  of  each,  and 
dividing  their  attachments  to  the  humerus ;  dd,  push  the  edges  of  the 
wound  on  either  side  to  expose  the  joint,  and  open  it,  making  traction 
on  the  bone  to  put  its  ligament  on  the  stretch ;  4th,  luxate  the  bone, 
pass  the  knife  behind  it,  and  finish  the  operation  by  cutting  directly 
through  the  tissues  in  the  axilla,  which  intervene  between  the  extremi- 
ties of  the  incisions  already  made,  recollecting  that  the  artery  is  con- 
tained in  them,  and  requires  to  be  compressed  by  an  assistant.  The 
wound  which  results  firom  this  operation  is  almost  perfectly  oval  in 
ihape  {iEig.  6). 
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Puin^  ZZnL 
DI^ARTICULATICM  OF  THB  TdBH 

Vig.  1.  Boset  q)^  Me  fbai.—Donal  otpeeL—a  nd  ^  inferior  ez- 
tremitiea  of  the  tibia  and  £arah;e,a8tragi^  d^osoaieiB^tf^ioapiioid; 
/,  cuboid ;  g*,  internal  cnneilton ;  k^  middle  cimafcmi;  i^  eztemal  eiH 
neifoim ;  1,  2,  8,  4  and  5,  fint»  Beoond,  third,  iborCh  and  fifth  inotatai^ 
aal  bones ;  k^i/k^k^k^  phahmgeB  of  the  toei. 

Fig.  2.  JrHeular  ligamaUM  €f  the  darmtm  qftkefaotf-^  a^  ante* 
rior  tibio^tazsal  ligaments;  i,  anterior  ludcalui  of  the  internal  lateral 
ligament;  c^intenialcakaneo-Bcaphoidligainent;  d^ eztemal  oaksanao* 
astragaloid  ligament ;  e^  anperior  aatragalo-eciB^hoid  ligament;  /  liiia 
superior  oalcaneo-cuboid  ligunent ;  g*,  g^  g^  8(»phoido-cnneifi)rm  %a- 
ments ;  ky  cuboido-metatarsal  ligament;  stfif  cnneo-metataiBal  liga- 
ments ;  ky  kf  i,  A:,  i,  articulations  of  the  metataisal  bones  between 
themselves,  and  of  the  phalanges  with  the  metatarBal  bonea ;  i^  1^  1^  J^  J^ 
lateral  ligaments  of  the  phaknges. 

Fig.  d.  Eorizonial  section  of  (he  banes  cf  Aflnraiia,  showing  the 
inter-articular  ligaments. 

OFXBAnOHa. 

Fig.  1.  DisarHculaHan  cfthe  tkbrd^asid  of  ike  great  toer-^  fr,  c^ 
d,  wound  resulting  from  the  oval  operation ;  e,  head  of  the  first  meta- 
tarsal bone ;  /,  g^  Jiy  wound  resulting  from  the  flap  operation;  i^  head 
of  tho  third  metatarsal  bone. 

Fig.  5.  DisarHculaiUm  of  the  five  toes  together 4 — a,  5,  c,  form  and 
direction  of  the  incision  across  the  heads  of  the  metatarsal  bones. 

Fig.  6.  The  integuments  a,  5,  c,  are  retracted,  and  the  knife  is  car- 
ried Ix'liind  the  heads  of  the  phalanges  in  order  to  make  a  flap  from 
tho  plantar  surface  of  the  foot. 

Fig.  7.  Wound  which  results  from  the  preceding  operation. — a,  6,  c, 
shape  of  tho  plantar  flap. 
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Fig.  8.  DisarHculatian  cf  the  first  metatarsal  bone. — a,  &,  c,  d^ 
ontline  of  the  induon. 

Fig.  9.  Oy  5,  Cy  incision  employed  in  disarticulation  of  the  first  met*- 
tarsal  bone,  without  removing  the  great  toe,  (see  "  exsections.'') 

MODES   OF  OPERATING. 

§  1.  Disartictdation  of  a  single  toe  (fig.  4.) — ^The  rules  laid  down 
for  the  disarticulation  of  the  fingers  are  entirely  applicable  to  the  cor- 
responding operations  upon  the  toes ;  we  will  only  remark,  that  the 
oval  operation  is  most  generally  preferable,  as  it  is  very  rare  that  less 
than  an  entire  toe  is  removed ;  the  small  size  of  the  phalanges,  and 
their  unimportance,  renders  the  preservation  of  a  single  phalanx  a  mat- 
ter of  much  less  moment  than  in  the  hand. 

It  has  been  proposed  by  many  surgeons,  that  in  disarticulation  of  the 
great  toe,  (fig.  8,)  the  head  of  its  metatarsal  bone  should  be  removed 
at  the  same  time,  on  account  of  the  unsightly  projection,  which,  more- 
over, is  a  source  of  constant  irritation  from  the  friction  of  the  shoe  in 
walking.  (See  ^  exsection  "  for  further  remarks  on  this  subject,  and 
for  amputation  of  the  metatarsal  bones.) 

§  2.  Disarticulation  of  all  the  toes  at  the  same  time.  Flap  opera- 
tion. Lisfranc^s  method  (fig.  6  and  7,) — Ist.  The  operator,  grasping 
all  the  toes  in  lus  left  hand,  makes,  with  a  narrow  knife,  a  semi-circular 
incision,  extending  (for  the  left  foot,  and  vice  versd)  from  the  internal 
border  of  the  first  metatarsal  bone,  to  the  external  border  of  the  fifth, 
in  front  of  the  articulations  of  the  toes  with  the  metatarsus,  (fig.  6) ; 
2d,  the  articulations  are  opened  in  succession  with  the  point  of  the 
knife,  and  their  ligaments  divided ;  3d,  the  knife  is  then  carried  behind 
the  phalanges  for  the  purpose  of  cutting  out  a  semi-circular  flap  from 
the  plantar  surface  of  tiie  foot,  (see  ^g.  6.) 
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PlatiXZIY. 

AMPUTATION  TEiROUGH  THE  TASSOMETATAHaAL  ARTL 

CULATION. 

8UBOI0AL  ASAXOKT, 

Fig.  1.  The  tano-mfitatanal  artictiktian,  fbnned  posteiiorif  bj  the 
cuboid,  a,  and  the  thiee  cnnfflfofm  Ixmei,  ft,  Cf  d^  and  in  fiont  of  the 
five  metatanal  bones,  presents  an  imgnlarlj  curved  fine,  the  general 
directionof  which,  with  its  imgularities,  require  attention.  Externally^ 
the  cuboid,  a^  articuktes  with  the  fourth  and  fifth  m^atanal  bones, 
making  a  line  s<»newhat  oblique  from  without  inwards,  and  from  be-* 
hind  forwards.  This  line  presents  a  yery  obtuse  angle  about  iia  middle^ 
the  articulation  of  the  fourth  being  less  obfiqne  than  that  of  the  fifth  me- 
tatarsal boite.  About  the  twelfth  of  an  inch  fiurther  fbrwaids  is  the  ar- 
ticulation of  the  third  metatarsal  with  the  internal  cuneilbnn,  I;  al least* 
two  lines  behind  this  articulation  lies  that  of  the  seoood  metatarsal  wftb 
the  middle  cuneiform,  c;  and,  finally,  nearly  the  third  of  an  indi  in 
fix)nt  of  the  last  we  find  the  line  of  articulaticm  of  tlie  first 
with  the  internal  cuneiform,  d. 

This  arrangement  presents  two  especial  points  forthe  < 
of  the  operator:  1st,  the  internal  extremity  of  the  artaenhtion  Eea  sit 
least  seven  lines  anterior  to  a  transyezse  line  €^/,  drawn  directly  thronj^, 
its  external  extremity ;  2d,  the  proximal  extremity  of  the  second  met*-' 
tarsal  bone  is  enclosed  in  a  mortise  formed  by  the  three  coneifbnn' 
bones,  b,  c,  d,  which  is  at  least  one4lnrd  <tf  an  inch  deep  antev^' 
posteriorly. 

The  dorsal  ligaments  connecting  the  tanal  and  metatarsal  booea  an 
inserted  several  lines  behind  and  in  fixtnt  of  the  inter-articular  line,  and 
hcnco  tbo  articular  surfaces  can  always  be  partially  separated,  even 
when  these  are  cut  across  not  exactly  upon  the  inter-articular  line.  The 
interosseous  ligaments,  which  are  stronger  towards  the  plantar  aspect 
of  the  foot,  are  generally  easily  divided ;  nevertheless,  those  utuated 
on  the  inner  side  of  the  mortise,  which  connect  the  second  metatarsal 
with  the  first  and  second  cuneiform  bones,  the  real  key  to  the  articula- 
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tioD,  require  for  their  ready  ^vision  a  particular  manauvre  to  be  here- 
after described. 

7b  recognize  the  ariiculaHon. — Ist.  On  the  inner  side  of  the  foot, 
cany  the  finger  backwards  along  the  inner  border  of  ho  first  mctatar- 
aal  bone  until  a  projection  is  encountered,  g  ;  one  or  two  lines  beyond 
this  is  the  articulation,  situated  in  a  depression  between  the  two  pro- 
jections marked  g  and  A,  the  internal  cuneiform.  The  articulation  may 
also  be  found  just  one  inch  anterior  to  the  prominence  of  the  scaphoid 
bon?,  t. 

2d.  On  the  outer  side  :  Follow  the  external  border  of  the  fifth  metar 
tarsal  bone  until  the  prominence  nt  its  proximal  extremity  is  recog- 
nized, k;  the  articulation  lies  immediately  behind  it ;  in  some  instances, 
the  head  of  the  me^jitarsal  bone  projects  a  trifle  beyond  the  articulation. 

OPERATIONS. 

Fig.  1  Us.  Lisfranc's  method. — a,  6,  c,  form  and  direction  of  the 
incision  to  be  made  across  the  metatarsus. 

Fig.  2.  cf,  b,  c,  dorsal  ligament^  of  the  tarsus,  d  vided. 

Fig.  3.  Manner  of  Ofening  the  mortise  formed  by  the  head  of  the 
second  metatarsal  hone, — a,  6,  c,  are  of  the  circle  to  bo  described  by 
the  knife ;  d,  second  metatarsal ;  e,  first  mctatars:il  b4jne. 

Fig.  4.  a,  dor  salts  'pedis  artery.  The  knife,  6,  is  in  the  aet  of  cut- 
ting out  the  plantar  flap. 

Fig.  6.  fl,  6,  c,  d,  wound  lef:  after  the  operation ;  a,  6,  c,  sliape  of 
tlie  plantar  flap. 

MODES    OF    OPERATING. 

Ist  The  patient  is  placed  upon  his  back,  and  the  foot  rotated  mode- 
rately inwards.  Tlic  surgeon  recognizes  the  exact  situation  of  tlie  ar- 
ticulation by  the  rules  already  laid  down,  and  then  gravp^i,  with  the 
palm  of  lus  left  hand,  the  sole  of  the  foot,  his  thumb  lx?ing  placed  on 
the  outer  side  of  the  proximal  end  of  the  lifth  mc  tiitai-sal  l)one,  and  tlio 
index  finger  at  the  internal  extremity  of  tlie  articulation.  He  then 
makes  a  semi-lunar  incision  with  its  convexity  looking  downwards, 
from  with  )Ut  inwards,  across  the  dorsum  of  th(j  foot,  y»a=ising  al)Out 
half  an  inch  below  tlie  articulation,  and  extending  from  one  of  its  ex- 
tremities to  the  other  down  to  the  lK)nes. 

2d.  The  surgeon  divides,  with  the  point  of  his  knife,  the  dorsal  liga- 
ments, carrying  it  along  tlie  line  of  the  articulation  from  without  in- 
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wards,  m  alnadj  mdirated^  and  nooDMtliigHluit  tlM  'arOealalmi  of  the 
second  metatanal  lies  a  third  of  an  inch  poaterior  to  the  odiem,  (fig.  9.) 

dd.  The  moitise  in  which  the  head  of  the  aecond  metatarsal  is  en- 
closed remains  to  be  opened.  This  is  effisoted  bj  introdndng  the  point 
of  the  knife  between  the  internal  canofcrm  and  the  head  of  the  first 
metatarsal  bone,  its  e^e  being  tnmed  npwarda,  and  making  an  angfo 
of  45^  with  the  axis  of  the  foot  The  bdfe  is  then  oaaied  up  to  a 
right  angle,  its  point  traversii^  the  irhole  of  the  inner  snrfsoe  of  the 
mortise,  in  order  to  insure  the  division  of  the  interosseous  ligament; 
it  is  then  withdrawn,  and  implied  to  the  external  sorfiioe  of  the  mortise. 

4th.  When  this  has  been  aecomplished,  pressure  ia  made  npon  the 
metatarsus  to  separate  the  artioalifr  sorfaoes,  and  their  remaioang  liga^ 
mentous  attachments  are  snooessiyelj  divided,  espedallj  those  on  the 
plantar  aspect  of  the  articulation,  so  that  the  knife  maj  be  carried  readily 
beneath  the  heads  of  the  metatarsal  bones,  and  the  operation  is  then 
finished  by  cutting  out  a  flap  from  the  sots  of  the  foot^  whidi  should  be 
somewhat  larger  at  its  internal  than  al  its  external  part* 


*  The  optntioa  shore  desoribed  k  goMral^  kootm  in  this  eoQBlrx  ss  i^^ 
opiratim  on  the  Ibot,  and  it  Is  diitingaiahed  by  this  title  firooi  JBbjf't  opmr0iiam 
through  the  metstanras,  in  whioh  the  bones  are  dhrided  with  the  Mw,  and  CAe- 
parVs  opertUian  through  the  tsnms,  as  next  dceoribed^— Kos. 


AMPUTATION  THROUGH  THE  TARSUS,  OR  CHOPART« 
OPERATION. 

8UBOICAL  ANATOMT. 

Fio.  1.  The  articulation  at  the  middle  of  the  tarsus  is  formed  by  the 
astragalus,  a,  and  the  ob  calcis,  6,  behind,  and  by  the  cuboid,  c,  and 
scaphoid,  d,  in  front,  and  the  inter-articular  line,  which  crosses  the  foot 
innsYCTsly,  resembles  the  i :  lie  «• ,  of  which  the  anterior  convexity  is 
internal,  and  its  posterior  convexity,  external 

The  internal  extremity  of  the  articulation  is  just  one  inch  in  front  of 
the  internal  malleolus,  ^,  and  two  lines  and  a  half  behind  the  tuberosity, 
hj  of  the  scaph<»d. 

The  external  extremity,  t,  is  half  an  inch  behind  the  projection  formed 
by  the  head  of  the  fifth  metatarsal  bone,  j.  It  corresi)onds  with  a 
prominenee  on  the  external  surfEuse  of  the  cuboid  bone,  which  is  situated 
just  one  inch  in  front  of  the  external  malleolus,  k. 

The  centre  of  the  articulation  lies  immediately  in  front  of  the  head 
of  the  astragalus,  which  can  be  made  to  project  by  forcibly  extending 
the  foot.  On  the  outside  of  this  prominence  Is  a  depression,  sensible 
to  the  touch,  lying  between  Uie  astragalw^,  the  cuboid,  and  the  os  calds ; 
the  articulation  is  immediately  in  front  of  this  {Malgaignc), 

In  order  to  cut  through  the  joint  readily,  it  is  necessary  to  be  familiar 
with  the  different  directions  which  are  assumed  by  its  articular  surfaces. 
The  pin,  /,  introduced  between  the  astragalus  and  scap'  oid,  indicates 
the  direction  to  be  given  to  the  knife  in  opening  the  articulation  from 
its  internal  side. 

The  pin,  m,  introduced  between  the  os  calcis  and  cuboid,  jast  in  front 
of  the  prominence  on  the  cuboid  mentioned  above,  indicates  r.lso  the 
direction  to  be  given  to  the  knife  in  entering  Uie  joint  from  its  external 
side. 

Fig.  2.  When  it  has  once  entered  the  articulation  by  ts  inner  side, 
the  blade  of  the  knife  should  follow  the  different  degrees  of  obliquity 
flasnmed  by  the  articular  surfaces,  of  the  astragalas,  a,  and  the  os  calcis, 
6;  at  first  directed  obliquely  backwards  as  af  c,  it  becomes  almost  per- 
pendicalar  tXd. 
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FiQ.  3.  In  oponliDg  upon  the  right  foot,  tiie  Uadei  digfatly  oblique 
at  c,  will  become  more  nearly  perpendJcnlar  at'<^,  between  the  os  calck, 
a,  and  the  cuboid,  5,  when  the  joint  is  entered  from  its  external  side. 

The  interosseous  ligament  which  is  found  about  in  the  centre  of  the 
articulation,  and  which  connects  the  four  bones  togeOier,  should  always 
be  cut  through  with  the  point  of  theknife  as  soon  as  the  bones  can  be 
sufficiently  separated.  In  aged  subjects  it  is  sometimes  ossified ;  in 
this  case  it  must  be  divided  with  the  saw.  The  other  ligaments  require 
no  particular  remark. 

OPSRATIOn. 

Fio.  4.  Ordinary  nuthod, — a^b^  e,  ban,  and  direetioa  of  the  ineir 
sion  to  be  made  across  the  joint 

FiQ.  5.  The  joint  being  cut  through,  the  knife  is  about  maUng  the 
flap  from  the  sole ;  o^  donalUpedU  sxUrj. 

FiQ.  6.  a,  5,  tf,  form  of  the  plantar  flap ;  d  and  <^^  the  dcxaal  and 
plantar  arteries. 

Fig.  1.  SedUlofs  method. — a,  6,  c,  txxok  of  the  inciubn  on  the  doiv 
sum  of  the  foot 

IfODXS  OF  OPKBATIVa. 

§  1.  Choparfs  operation  through  the  nUddU<f  the  icarMUi  (fig.  4 
and  5). — Ordinary  method. — 1st,  the  exact  position  ci  the  artiodatioa 
having  been  recognized  by  the  meana  already  indicated,  the  surgeon 
grasps  the  foot  with  his  left  hand,  its  sole  bdng  placed  in  Us  palm, 
his  thumb  upon  the  external  extremity  of  the  articulation,  and  the 
index  finger  upon  the  tuberosity  of  the  scaph<»d  bone ;  2d,  the  knife  is 
then  to  be  carried  across  the  dorsum  of  the  foot,  bam  the  thumb  towards 
the  index  finger  (fig.  4),  making  a  semi-circular  incision  which  desoends 
about  half  an  indi  below  the  line  of  the  articulation ;  Sd,  after  the  re- 
traction of  the  integuments,  divide  the  tendons  which  remain  unent, 
and  open  the  articulation,  bearing  in  mind  the  vaiying  oUiquity  of  the 
articular  surfaces  as  already  indicated,  and  also  to  divide  thorough^' 
the  fibrous  bands  connecting  the  scaphoid  and  astragalus  before  afc* 
teinj>tin<;  to  enter  the  joint,  as  the  thin  edge  of  the  scaphoid  juts  over 
the  latter  in  some  degree  ;  4th,  the  articulation  being  entirely  laid  open, 
and  Jill  its  ligaments  freely  divided,  pass  the  fiat  of  the  blade  behind 
the  bones,  and  having  brought  up  tlie  end  of  tlie  foot  into  its  natural 
{•osition,  cut  out  a  flap  from  its  plantar  surface,  which  should  extend  be- 
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yond  the  sesamoid  bones  in  order  to  possess  snfficieDt  length;  the 
knife  should  graze  the  bones  in  making  the  flap,  care  being  taken  to 
avoid  the  projections  of  the  scaphoid,  cuboid  and  first  and  fifUi  meta- 
tarsals. 

§  2.  Sedillofs  method  {i&g,  6  and  7). — ^After  determining  the  posi- 
tion of  the  articulation,  and  the  foot  being  properly  supported,  a  trans- 
verse incision  is  made,  commencing  a  few  lines  in  advance  of  the  cal- 
caneo-cuboid  articulation,  and  terminating  about  the  middle  of  the  dor- 
sum of  the  foot,  on  the  outer  side  of  the  tendon  of  Uic  tibialis  anticus. 
From  this  same  point  a  curved  incision,  with  its  convexity  downwards, 
is  then  carried  around  the  inner  border  of  the  foot,  extending  down- 
wards to  within  two  fingers'  breadths  of  the  metatarso-phalangeal  articu- 
lation of  the  great  toe,  and  thence  across  the  sole  to  the  commencement 
of  the  first  incision.  The  plantar  integuments  should  bo  cut  as  much 
as  possible  in  a  slanting  direction  to  rid  their  edges  of  the  subcutaneous 
fill,  the  protrusion  of  which  tends  to  prevent  the  union  by  the  first  in- 
tention. It  remains  now  to  dissect  up  the  internal  flap  to  just  beyond 
the  tuberosity  of  the  scaphoid  bone,  where  the  joint  is  to  be  entered. 
The  disarticulation  is  then  completed  as  usual,  and  the  remaining  soft 
parts  divided  transversely.* 

*  Amputation  through  the  ankle-joint^  although  not  an  operation  in  general 
ose  at  the  present  day,  is  highly  praised  by  Baudcns,  amongst  the  Froncli  surgeons, 
and  also  by  Mr.  Syme  of  Edinburgh,  who  has  lately  reintroduced  it  with  much 
gaeocss.  Each  of  these  surgeonB  has  a  mode  of  operating  peculiar  to  himself. 
(See  Malgaigue,  Eng.  ed.,  p.  255,  and  Lond.  and  Ed.  Monthly  Journal,  Feb., 
1843,  p.  93.)— Ena. 


Plate  XX3fl 
AMPUTATION  AT  THt  ENEBMJST. 

.     .  BOBGXOAIr  AKATOXT. 

Fig.  l.-^JsUerior  view  cf  the  kne^jauUir^m^  femur;  &,  pctdls; 
Cy  tibia;  0,  fibula;  g,  external  lateral  Iqponent ;  /  internal  hteral l]g»> 
ment ;  d,  ligament  of  the  patella. 

Fig.  2.  A  vmiiealantaro^tterior  uetion  exkSriting  ike  emeOi 

ligajnents,  (i,  and  the  popliteal  artery,  e.  a^  femur;  ft,  tibia;  e^ 
patella. 

This  articulation  poAeaaes  aome  anatomical  pecnliaiitiea  worthy  of 
the  attention  of  the  operator.  The  internal  condyle  deaoenda  lower 
than  the  external,  neariy  half  an  inch.  They  are  both  reeeifed  into 
concave  articular  aur&cea  on  the  head  of  the  tibia,  wUeh  are  lendeved 
deeper  by  the  semi-lunar  cartilages  attached,  to  thdr  edges.  The  popli- 
teal artery,  (fig.  2,  e)  lies  in  the  depression  between  the  two  condyleai 
posteriorly,  and  in  immediate  contact  with  the  joint 

In  addition  to  the  patella  and  ita  tendinous  connectiona,  the  articular 
surfaces  are  held  together  by  an  internal  and  external  lateral  figament, 
a  posterior  ligament,  and  two  very  strong  interosseous  ligaments,  called 
crucial,  wldch  also  tend  to  prevent  displacement  in  an  antero-poaterior 
direction. 

To  determine  the  exact  position  of  the  joints  find  out  the  head  of  the 
fibula,  and  three-fourths  of  an  inch  above  it  is  the  inner  side  of  the  ar* 
ticulation.  On  the  external  aspect  of  each  of  the  condyles  of  the  femur 
is  a  prominence  of  Twue  which  can  generally  be  felt  beneath  the  integu* 
ments  ;  the  articulation  lies  three-fourths  of  an  inch  below  these.  The 
lower  border  of  the  patella,  also,  is  exactly  on  a  line  with  the  joint. 
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OFKRAnOllB. 

Fio.  8.  Amputation  ihrtmgh  iki  knm-joinU — Flap  operation. — 
a,  5,  c,  form  to  be  given  to  the  anterior  incision. 

Fio.  4.  Same  operation. — ^The  articulation  having  been  opened,  the 
knife  is  cutting  out  the  posterior  flap ;  a,  ft,  c,  shape  to  be  given  to 
this  flap. 

Fio.  5.  Same  operation  hy  the  circular  method. — a,  &,  c,  section  of 
the  skin;  d,  e,  integuments  reflected;  the  knife  is  just  entering  the 
joint  in  front 

Fig,  6.  Same  operation  hy  the  oval  method. — Baudcn's  process. 
a,  6,  c,  oblique  section  of  the  skin ;  d,  e^  integuments  turned  upwards ; 
the  knife  is  opening  the  articulation  from  before  backwards. 

MODES   OF   OPERATING. 

§  1.  Amputation  through  the  knee-joint. — 1st  Flap  operation. — 
HoirCs  method. — 1st,  the  limb  being  extended  make  a  semi-circular 
incision  across  the  front  of  the  articulation  immediately  below  the  pa- 
tella, and  extending  from  one  condyle  of  tlie  femur  to  the  other ;  2d, 
by  a  second  incision,  in  tluj  same  direction,  bending  the  knee  slightly, 
open  the  joint  freely,  and  dividing  all  its  ligamentous  cunncctioiis,  pass 
the  knife  flatwise  beliind  the  head  of  the  tibia,  and  cut  out  a  flap  from 
the  calf  of  sufficient  size  to  cover  well  the  condyles  of  the  femur. 

§  2.  Circular  operation. —  Velpeau^s  method. — 1st,  make  a  circular 
incision  around  the  limb,  from  three  to  four  fingcrii'  breadths  below  the 
patella,  through  the  integuments  only ;  2d,  dis8<ct  thorn  up  and  reflect 
them  backwards,  preser\'ing  as  much  of  the  sulxiutancous  fat  with  the 
skin,  as  possible ;  3d,  the  reflected  integuments  being  held  back  by  an 
assistant,  and  the  knee  flexed,  carry  the  knife  through  the  articulation, 
dividing  all  its  ligamentous  attachments,  and  cut  through  tlio  nerves, 
vessels  and  mascles  behind  the  joint  at  one  stroke,  perpendicular  to  the 
axis  of  the  limb,  and  on  a  lino  with  the  rtrflected  integument<«. 

§  8.  Oval  operation. — Bauden^s  method. — 1st,  draw  with  a  pen 
and  ink  an  oblique  Kne  starting  from  the  crest  of  the  tibia  three  fingers* 
breadths  below  the  patella  and  running  backwards  and  upwards  to  tlio 
pophteal  space,  and  terminating  two  fingers'  breadths  l)elow  the  line  of 
the  articulation,  and  thence  down  the  opposite  side  of  the  limb  to  the 
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point  fix)mwhioliit  started;  2d,  fdbwthk.fiiie  with  the  knUe,  dividing 
the  integumentB  only,  wbiofa  ^hoold  be  dineeted  np  ae  fiv  as  the  line 
of  the  articulation  and  reflected  upwards.  The  disarticulation  is  then 
effedied  as  in  the  cireolar  opemtioii,  the  joint  being  opened  from  the 

front. 


Plate  XXVIL 
AMPUTATION  AT  THE  mP-JOINT. 


Fj».  I,  A,  ktcnial  iliae  fossa ;  A',  ^lounil  artiify ;  B,  th©  ft*njur  j 
C',  h^ikd  of  the  f(:mur  CdVLTcd  l»/  tho  f!a|):3uhtr  liu^uucut;  </,  rmlrrior  5ii* 
perior  spinous  pmcc^  of  ttie  ilium;  e^  iinknor  infc'rior  aphm  of  the 
iliiiin  ;  /,  i[tiiie  of  tlie  pubis ;  i/,  tubt>Trwitv  of  tho  ischium  ;  A,  trochan- 
t42r  miuor* 

Th-i*  t^i3tu-feiuor?il  iiriiculutiou  h  foriDi^  by  ibo  ueetabuliiiii  mjil  tJic 
be^ul  of  the  feitior ;  Ums  bct^l  of  tlif^  femur  is  not  conipieii^ly  received 
mUj  tiie  a(X'iabuhim»  hut  l^  umbiUtined  tLi^ro  by  a  large  th  '  <-rij^t. 

&ul:iJp  LigiiOien^  and  aUi  by  a  r<'UiiJ  ligatn^mt  whvl*  is    i;  ^  tbo 

bt/Uotii  of  llw  cavity,    Tlit^  cai>^ulnr  liganietit  i«  attiichcd  to  tbonot^rior 

'  i^f  tlu*  lliuiti,  and  arotuid  tbo  m/irgin  of  iIh?  acoLibiiliim  ; 

i'i  cJi^ily  fbi  l;ead  cjf  tho  Iniiir,  wo  must  swcop  the  kjiift' 
aroiutd  tJwj  Bc^itabiikm,  cuLtitig  ihe  attitclinM^nts  of  ibis  Ugnmeiit  close 
Co  ibe  nmrgtii  of  tlie  tavity.  TliO  plane  of  ibi.^  arc  I©  form<?d  by  tU*) 
brim  of  the  iM'^ubuliUD  loolis  a  little  obli*|iiely  dowrnrards  and  for- 
wards and  li once*  it  projwU  ti;nber  ovi^r  tbe  head  of  tbi*  fomnr  poHt*in- 
orty  ibaii  bi  Cruni  :  it  in  iieco*i^ary  to  bear  tl'tis  arrangoment  in  mind  in 
dtvitbiig  tbti  eapsdtir  lig;iuit^irt  from  behind. 

Iii  ordi*r  to  find  tbe  artictikdoiij  vm  must  he  guided  by  the  following 
iLnati>mic!al  £iot« : 

l3t,  Tb«?  anterior  infiJrior  spinous  proi*4iAH  of  tlio  ilium  h  tbree  fjuar- 
ters  of  an  inch  al>ove  tlio  ^ijp*'rioi'  martfin  of  the  acf'Iiibiiltmi ;  the  an 
t^rior  snjietijf  ri|itiiiiUH  prfHitits  h  about  aei  inch  and  throe  quarters  ivixivo 
Oi^  Uim^  point*  and  ibrccj  quarUtps  of  an  iiicb  to  its  outer  side ; 

2d*  Ti  ^jcing  ored,,  a  line  drawn  from  thf  jLuterior  sujierior 

^pinou^  J !  c.fie  iOuin,  to  the  tnWot^ity  of  Ute  i^ihtum,  crosses 

thf  acetabulum  at  llhi  junction  of  ita  posterior  wiCh  itfi  two  anterior 
tblrd^ ; 

3d.  Tbe  ant4«ricir  b^^rder  of  thti  acetiibuluin  i»  frcnn  an  iacb  to  an 
iiicli  jmd  II  qtijirter  to  the  renter  side  of  the  si^ine  of  tlie  pubia  ; 
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4tb.  The  axia  of  tite  homoiita]  muius  of  tho  pubis,  extended  hj  eti 
iioa^iiarj  line,  crosses  tho  acetibttlurn  at  the  juuetion  of  itJi  !?^xii>orior 
with  its  middle  third  ; 

5ib.  The  Buporior  l>aFder  of  thti  trm-hantcr  major  is  on  a  level  with 
the  upper  tbird  of  the  caWty  <*f  ih*^  joint. 

This  ftrticulution,  stiporfitiul  in  front,  where  it  is  only  oorered  hf  thrt 
inforior  e3ttrcmiti(?3  of  th(5  psofis  and  Iliac  aiui^cles  aud  tbe  vessels,  h 
pn>tecU}d  Uwsirdly  and  l>ehiiid  hy  a  considerable  muscuJar  maas  ;  exte- 
norly  the  muBCular  parts  have  little  volume- 

The  femoral  artery  A'  pa-vscs  in  froot  of  the  articulation,  on  a  level 
with  the  junction  of  the  niiddlc  third  of  the  head  of  the  femur  with  its 
internal  third;  lower  down  it  nppro^imatos  the  hone  more  closely, 
where  it  passes  behind  it  tu  bt'como  the  popliieal  artery. 

OrSIUTtOKS, 

Fic.  2.  Duarticuiadon  of  th4  thi^k, — Flttp  method ^ — Tlie  kntfc, 
plunged  from  witliout  in  weirds.  Is  nhont  to  eut  out  the  anterior  flap, 
a  b  c, 

Flo,  3-  The  same  operation-  Tlie  hand  of  axi  assistant,  a,  raises  the 
antierior  tlap ;  the  head  of  the  femur,  &,  is  lu.xatt?d,  and  the  knife^  passed 
behind  it,  is  culling  out  tlie  jHjsterior  flap ;  c  c,  cut  end>+  of  th«:-  fi^inofnl 
vessob. 

Yw,  U  Appearance  of  the  wound  after  the  operation,  a  h  c^  aalcrlar 
flap  \  ud  c^  |M>slorior  flap ;  e^  acetibulum ;  jf,  cut  ends  of  the  femoral 
vaasels» 

FiG*  5.  Tbo  sam«  operiUion  with  lateral  flaps.  The  kuifl?,  a,  h 
passed  in  such  a  manner  as  to  cut  successively  two  flnp  ;  one  intemal, 
b  c/,  the  other  external,  bed. 

Fio.  0,  R«?Hult  of  thte  method,  Th*i  inti?rrial  and  cxtenial  flap§  Iteing 
out,  we  have  only  to  disarticulat^j  the  femur,  yt 

M0&E8    OF    OFERATINO. 
AarPUTATlOW    AT  TMB    IIIT-JOIKT. 


§  1.  Opcratinn  with  ont  finp, — Manecs  method, — The  patient  bein|j 
placed  in  a  convenient  jKssitiou,  and  the  loft  limb  fU'leeted  for  the  ope- 
ration, the  point  of  the  knife  ift  entered  midway  between  the  spbe  of 
the  ilium  and  the  trodmnier  major,  and  carried  obhquely  from  above 
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downwards,  m  fiueli  mjmncr  as  Ui  i^nuo  tlu*  fuvtcrior  jkhH  of  die  n^ek 
of  t]tG  feuiur^  and  to  corno  oijt  iiUmi  an  iJicLi  1>p!ow,  ntiJ  in  front  of  tho 
ttibeiositj  of  tli€  Uchiuru.  Tbtm^  hy  cuititig  do v\ii wards,  nnd  pnmHo! 
wiiJi  the  f«<iiiur,  &  ^Af^^  $poi]-luoar  flap  in  insido  in  front  fmiD  four  to 
8ix  inclica  in  leogtli.  An  a^i^tant  imirK'di  '  *'*  up  the  flap,  and 
cotiipresst^^  I  be  fiMnorjil  artery,  wbicU  b  k  ;   in  iu  snbstancKs ; 

Lb  en,  pJAcn'ng  tlie  pjint  of  the  knSle  ii|M>n  the  articnbitioti,  the  cnpiub 
of  the  jrjint  h  divitlcd  In  »t  Vfi&t  t*nn  half  of  it^  circutnf  rcnoe,  anO  Vf'?y 
near  to  tbe  acjetAbuInni*  a*  if  wo  wi»bod  to  cut  across  the  middle  of  tho 
bead  of  the  hmwt^  witbout  attom[>trD^  to  enter  the  articulation.  Thh 
having  been  donc^,  tbt*  timb  is  iibdut'tetl  in  ordtr  to  luxattj  it,  after 
whidi  the  knife  is  pas^td  bc^bind  the  hvnd  of  Uie  fi^nnir,  aiul  divida* 
the  remainder  of  the  ciij/^ule  and  tlie  glnUvi  nnrndta.  Tb*^  urtkulation 
hernjf  pa^^d  tliroiigb,  tbc  operfition  is  condnded  m  in  tho  ctrciiW 
•mettuxb 

The  flap  operatic m  hai<  heou  variously  tnodilicd  ;  to  pf«\  c*nt  Lii*!nor- 
rhag*^  Larrey  and  Dclpech  tie  tbo  arkry  hefurr  making  ihe  aht^rio* 
flap.  Pkntatk  and  A^bmcad  cut  Hifi  6apB  from  without  itiwardis 
towanis  the  d«LejM:rpJtrts,  Lenoir,  afUT  havings  cut  out.  an  uutprior  flap, 
msk^s  a  drruliiT  ind^iou  posteriorly*  Ujfore  completing  the  dlsarttculu- 
don.  Lalouett4?  and  Delpecb  mako  on  itit^rnal  instead  of  an  anterior 
flap,  with  tlit-«  diirr-^ntv,  fitat  LaloiKittfi  n>ak*i'S  bis*  flapafler  dii^arficnlnt- 
iiig,  while  Belpecb  trrin-fixcs  and  tnfs  out  hb  flup,  and  dtftartkuhitx^ 
jiit^^r  wards, 

§  2.  Oiicruiion  hrj  donhU  fop. — Lfjtfranc^a  nwihod^  with  two  laicrai 
Jtji^.  {¥\g.  5  and  C*)— Tlni  patient  nni>*t  I"*?  laid  ninm  hh  Ixu^k  witb 
the  tuWoeiliGf*  of  ibt*  isebla  projecting  slightly  htiyond  the  edgfi  of  th'^ 
li 'tl,  and  tlje  littjb  biJd  m  a  po^itlon  h«*twet*n  ahduetion  and  adduction, 
TlitMi  having  tb^tL^nnined  hy  tlitj  anatimncal  ruWlaid  dt>vvn,  the  imiivlor 
mid  i^Jttemal  side  crf  the  articnlatioiu  tlif^  opt^ratur  holding  p<»r|M!iidi<m- 
lariy  a  T  *  -  '  ^  '  ]  n}i\  knifo,  intriHitict^  it  at  this  pointi  with  ita 
lower  «fdg  wardn  t<tvvai\ls  tb*^  greiit  trorbant/r*     Aft  the 

point  of  tht?  knifii  f?nt<*rs,  It  a!iould  ha  ciirriiHl  aronnd  thcs  head  of  the 
li?mtir,  on  it**  ont*ir  sidf^  whilst  its  bandit  b  indin^d  U|)wardj5  and  out- 
ward*, and  pushed  stc/idily  on  in  tbi:^  direction  so  that  it  perft^rates  tbe 
jti'jfuments  a  ft-w  lines  h>low  the  tuljeroeity  of  the  L*djhnii.  Wbilo 
lbi«  1*1  l>eirig  donc\  an  assistant  grasps  the  tisrfnea  over  tbe  Ipticlmuter 
and  iiarri':*  tbetn  outwtw"ds^  in  ord(?t  to  aswi^t  in  the  fc>nnatioa  of  tbo 
ttxtarmd  flap,  and  tlie  ktiife  is  CArried  downwardA  and  outwards  with  ii 
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flTOUnd  the  greiit  trocliHDt-er, 
femur,  cutting  mi  si  fkp  £rL>jn  three  to  tour  iwaho^  in  leii^h,  a  b  c. 

Fig  a. 

The  firijt  flap  lM?ing  thus  made,  tbo  opn^ator  t^jrnsphjg  the  tis^u*^  on 
the  iiJbiJe  of  ilii>  tjijtjli  and  carrying  tLem  hiwanls,  introduces  thoknif.* 
b^low  the  head  of  iha  faiuurj  and  an  the  inner  side  of  its  neck,  holdbg 
it  in  a  perpendicuhir  ]>ositionH.  As  It  enters,  the  point  of  iLe  knifj 
phi>uld  p^Lss  iiround  the  neck  of  the  femur  and  I'omo  out  ut  tln^  lower 
angle  of  the  wound  already  luade,  without  coming  in  c^jutact  with  the 
boijes  of  the  pelvis ;  it  is  then  carried  downward*  »h>tig  t\w  femur,  and 
livoiding  the  Us^H't  troehantefj  so  m  to  make  iiii  internal  fli^p  (I'^i^'*  C), 
of  the  same  length  ua  the  cxtfTiial 

The  tlajks  Ijeing  drawn  o^ide  by  the  ai^aistantfi,  and  ttie  artenes  tied, 
the  surgeon  g»*asps  tlie  femur  with  Im  left  haud^  atid  holding  the  knifu 
peryientlicularlj  on  the  inner  side  of  the  hi^ad  of  tlu^  bone,  cuts  the  cap- 
sular ligament  without  attc^mpting  to  penetrate  the  ariicidatif»n»  Tlie 
joint  being  opened,  the  disiirtieuUtion  m  ooneluded  by  cutting  the 
fibrous  and  inuf^cuku'  tissues  which  remain. 

I  S,  OiKil  opcffttiOH.—  Cormmu^n  mcthftTl,—\fi,L  The  f*atient  being 
placed  on  the  healthy  sidoi  the  surgeon  enters  the  i^mt  of  tht-  tnife  m 
inch  above  the  greitt  lrt:jchant'Cr,  and  from  this  point  makes  an  obliqut* 
inelsion  haekwyrdi^^  outwards  atid  dawuwaidi^  to  a  |K.iint  bt.duw  the 
tuhermity  af  the  ischium.  2d*  The  knife  placed  in  ttio  euperior  anglo 
of  the  wound,  makes  u  ^imiliir  ineif  ion  forwards  and  inwards.  3d.  The 
muscles  are  divided  on  the  uul^ide  as  deeply  as  possibie^  and  the  limb 
being  luxated  out\^  ard^,  the  knife  enter*  the  articuhition  externally  and 
is  carried  through  the  Ji*int  to  the  inner  *ide  of  the  femur. 

One  ws^T^stant  compresses  the  firtery  in  the  an  tenor  flap,  another 
lifts  u]>  the  fle-h  on  the  external  »ide,  while  the  ^urifeon  terminates  die 
operation  by  dividing  the  &ofi  |iart$  hi^ween  (he  tu<»  iiit'i4ims  in  the 
form  of  n  V. 

The  cireuhtr  method  1^  ineonveident,  and  rarely  used  for  imapuiaung 
At  the  hip  joint. 


AMPUTATIONB  m  THE  COICTmUITY  OF  LTMBB. 


Plate  XXYIIL 


AMPUTATIOJSrg  OF  THE  FOOT  AND  HAND, 


OFBBATIOirS. 


Fl<i,  1.  Amjmiatian  a/"  a  Jinger* — ^,  a  rmeii  baoduge  for  retracting 
tb«  iofl  parte ;  6,  ike  lt*ft  haud  of  th*j  operator  grtuipinjir  the  extremity 
of  th^  ^ngcr,  while  thQ  riglit  limnd,  holding  a  }mtr  of  Lkton^s  forct^pa, 
c,  iffir«i4^  tlif^  *ectit>n  of  the  bone  with  a  lyinLfli!  eM. 

FtG,  2.  Amputation  of  th&  fi/ih  metacarpal  bane, — ^,  the  boM 
s<iwt>J  oUi»|Uely  fr**m  al;M>v^  downwards,  and  from   withotit  ^ 
Ih'^  hand  Wing  ill  a  »tiU*3  uf  proiiatii-»n ;  ^^  a  eoinprfSH  f*>r  [r 
the  9uit  jiarlik 

FlO*  3,  Amputation  of  iJif  four  meUtrarpal  banm. —  Circuku*  mc- 
ikod  /no,  Hneo  bonds  hetwoun  tha  boiia^  to  nrtiact  th^  i^uft  parU, 
while  th^  &aw  d]\iJ»<3  tho  bouea. 

Fig,  4-  AmpuUition  of  the  nictatarsai  fjoms, — ^M^thod  «il^  a  plan- 
tar Hikp  *  baudjt^^a^  nra  pbicud  Ktwi*eii  tUu  bunas  m  m  the  aroputatioii 
of  the  mob^arpal  1x>tte^ 

Fig.  5.  The  ^ime  metWi* — ^Appejiraric*^  after  tlie  op<^ration  ;  a  b  c^ 
&hH|H'  of  tJtcj  phuitar  B;tp. 

ItODKS    OF    orEUATIND. 

§  1.  Amputation  of  the  fmivn^  (Fig,  1). — TIhj  circular  inithoil  w 
usually  adopted*  AfUa^  th*^  elrculfir  inmion  of  tliLi  skin,  it  must  be 
reiraet4^  af^r  dl'^eciing  it  up  for  Ihi^*  or  four  lined  above  the  fii^t 
ind*.iotj ;  the  fibr<FUa  ti<&ae«  and  partiral^ly  th<j  tc^ndinaiis  siheatJi?  on 
th«*  palmar  aspect  of  th*3  fingtr  are  thon  divided ^  and  the  l>one  sawn 
thnjugh  by  a  watcbmaki^r*i  Kaw,  or  cut  with  Listoii's  nippers.  Tha 
nkin  hemg  dmwn  ovor  the  bone,  will  uuite  with  a  trans ven^o  cicatrix p 
which  v^  less  likely  to  W  jnjure<l  by  flL>xion  of  the  fitigera* 

§2*  Amputation  of  a  mrta carpal  ham  find  the  fnt^rr  attatft^d  to  it* 
— In  tlitsfc  cases^  as  in  ilisarticulation,  the  oval  mt^thod  may  be  most  ad* 
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vaBtageousIy  einplojod*  Wh<sii  the  bone  k  bare,  a  conipreea  or  piece 
of  wood  h  jihumd  bf;bittd  it  to  protect  tho  sofl  parts  from  the  s^aw.  A 
tmall  saw  aLould  be  used,  and  ahould  be  lield  obJiquc^ly  trgm  abova 
downwards^  and  from  n-itboat  inwiirds.  For  the  metacarpal  bone  oli 
the  thimib,  we  hold  the  saw  perpendicularly,  as  in  the  operation  upon  the 
tinge  1^.  If  we  oiierate  bj  th»>  oral  method  in  amjiutating  the  third  or 
fourth  metacarpal  bone  alone,  it  Is  very  difficult  to  uj*e  the  saw.  In 
such  ciyws  Ve!|i<?au  \m^  Lkton^'s  nippers,  and  es}>erience  proves  that 
the  eieatrisation  is  as  complete  and  rapid  when  tlie  lione  b  divided  in 
this  wny,  us  by  any  other  meanii, 

§  3,  Simultamvu^  ampntalian  of  th£  four  mclacarpal  hones  (Fig. 
3*) — A  palmar  flap  is  made  from  the  palm  of  the  hand»  and  the  opera- 
tion continued  in  the  saine  way  m  in  disarticulatitig  the  dyaf  lingers, 
(See  pi  2 Op  fig.  2.)  Then,  with  a  straight  hbtoury,  the  muscles  and 
peiio6t<?ym  are  separated  from  the  bonea,  and  a  6ve  tailed  retraetor 
placed  in  the  interos&f'ous  spLu^es,  Ui  protect  the  softpiirts  from  the  saw. 

I  4,  Amjmtation  of  one  m da  (arm!  bone  and  the  toe  atioA^hed  to  it 
— The  a^ime  rales  api»ly  to  this  opcratiouj  aa  in  the  amputation  of  thw 
mcta/?arpa1  bonea,  with  this  exception,,  the  bone  m  denuded  of  the  t^oft 
parts  only  :it  the  e^aet  ]>oint  whore  it  is  to  t»e  divided,  The  o\  a]  me- 
thod is  thd  moBt  eonvenient,  and  \%  generally  adopted.  For  the  first 
and  fifth  m^tataraa!  bones  they  shonld  be  sawn  obliquely,  the  point 
resUng  ag^nst  the  adj^nnhig  metatarsal  honf  ;  by  this  means  we  pre- 
vent its  projecting  against  the  tlnp. 

§  5.  SlmuifaneoHs  amputation  of  all  the  mttaiarml  honts  (fig,  4 
and  5).— A  plnnLnr  flap  js  first  cut  a^  ia  Chopart's  operation  ;  the  twd 
extremities  of  the  hm^t  of  llie  flap  rire  united  hy  a  *emi-cia*ular  ineimon, 
which  ercjsses  the  dorsal  aspect  of  the  foot,  dividing  tlie  skin  and  ex- 
ti^isiior  tendons  a  tVw  lint*s  Ik^Iow  tlie  place  wln^rc  it  is  intend^^d  to  saw! 
the  b4:)ne.  The  skin  should  theo  he^  retracted,  and  the  bones  c^irefiilly 
denuded  with  a  straight  bistotirj%  and  the  oiM?ration  c<*ncJud€d  by  saw- 
ing til  rough  these  bones,  l>egirimng  up>n  the  dorsum  of  the  foot. 


Plate  XXK. 
AMPUTATIONS  OF  THK  FOEE-ABM  AND  ARM, 

OPSItATIONS. 

Fio.  1,  Amputation  of  tk^  n/^ht  fore-arm. — Otrenhr  and  onlittary 
mfthod. — a,  the  hand  of  an  a&slstint  ^supporting  tlae  forewarn)*  Tiiu 
aur^eoti  standing  on  tinf  outfiid*-*  uf  Uie  Umb,  and  holding  the  knife,  U 
tocisaog  the  i£iU!itt4^» 

Fio>  2^  57*e  ^mf  opermtimi.  A  three  tiiijed  r^trwctor,  (i»  passed 
belween  the  bones,  servea  to  retntct  the  soft:  p/irts  and  protect  thom 
from  the  saw, 

Fia.  3*  AmputMtion  tf  the  left  artn. — Circular  and  ordinary  me- 
ihoi, — a,  the  hand  of  an  assistaut  drawing  tip  th«^  soft  prirtg,  while  the 
«\irgeon^  with  the  knife,  h^  cyts  tho  deep  inu&ck^* 

Ft  a.  4*  Appearance  of  the  Btump,  after  the  operation  \  a,  the  vrs^ 

Fio-  5*  Safm  operafiou. — li^  douhk  fiap$, —  VtlpemtU  rmthod^ — 
The  opejatiMn  conelud'jd  l  a,  the  Intjernid  flap ;  6,  the  oxternai  fiap» 

MOPES    OT   OrERATl>*Q, 

§  !♦  Amjmtathn  of  the  fore-arm.— Circular  and  ordinary  methods 
— The  fore^arm  \mug  held  bj  a*aistarits  in  a  position  Ixjtween  prona- 
tion and  supination,  the  f^U1'g^K^li  holding  a  cattm^  stitndi;  uf>oii  tlie  in- 
ner aide  v'f  tho  limb*  if  !ie  operates  up^ii  the  left  fure*arm ;  upon  iho 
outer  side,  if  upon  tho  right.    The  opemtioD  \%  jieifiirmtd  as  followf* : 

IsL  Make  a  eireuhir  incision  which  will  divide  the  skin  and  sub- 
cutaneous  cellular  tiisne  down  to  the  aponeurosis  Divide  \h<\  cellular 
bauds,  and  turn  up  the  skin  Uke  the  cufif  of  a  coat,  if  it  should 
not  easily  leferact  If  the  limb  is  largo  and  conical^  it  may  be  neoes- 
aary  to  makt^  a  latent!  incision  in  tlie  skin, 

2d,  Divjdi*  circularly  the  Eiuscle?*,  with  a  sawiufg^  motion,  at  the  bor- 
der of  the  flap  of  skin  which  ii  turned  up.  Tho  deep  muscles  between 
the  bonoB  must  be  divided  by  introducing  tli^?  point  of  the  knife,  and 
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wefully  cutting  till  tlie  soft  parta  in  tJi^  int4?tt)«tseous  &p3i!e.  To  do 
this  tlie  knife  eliould  \k  entered  on  die  dorsiil  a^fiect  of  thi^'  rafljus,  and 
carried  Hvound  and  between  tlic  bonea  by  a  figure  of  8  incisioiL  (S^ 
piatc  30,  %.  2p  nud  2  ntnputAtioE  of  the  kg). 

3d.  A  re- tractor  witb  three  ends  must  tlien  be  introduced  mt^fthc^ 
intcfOflseous  spajce  to  draw  up  die  mh  parts.  At  tho  point  where  die 
bones  «r©  donudod,  th">  surgeon  draws  the  »i*w  slowly  at  first  acix^  di© 
radius  and  uloa,  taking  c,i?e  to  saw  dirough  tlie  radius  6i^U  ns  tlie 
ulna,  being  more  closely  attaclied  to  the  arm,  Ber\ofl  as  a  support  for 
die  limb. 

4th,  The  riuli:il  and  ulnar,  with  the  antirior  and  [>osterior  int^i  »->*■(  im 
arteries,  are  now  tied*  Then  the  Bldn,  being  drawn  duwn,  1-  si »  <Ji^* 
posed  wi  to  form  a  transverse  cicatrix. 

This  ofhtrjition  i^an  abo  be  perfunncd  by  dap,  t'»r  by  the  oval  inediocL 
In  Gnelre*i  method  by  a  single  flap,  the  ilaji  is  cut  from  the  anterior 
portion  of  the  fore-aim.  By  Yeruiale's  med»od,  wldi  an  anterior  and 
posterior  flap,  a  risk  is  run  ijf  cxpoflhig  the  end^  of  the  boues  at  die 
anglee  uf  the  wound.  The  oval  method  of  Bauden^  offers  no  ad^Tin- 
tages  over  dial  us^ually  adopted, 

§  2t  AmpuiuiiGn  of  ike  arm. — -Circular  and  ordinatfj  mtihod  (fig^ 
3  and  4).^ — The  arm  being  hold  by  an  assistant  at  a  right  angle  wldi  the 
trunk,  the  surgeon^  lioldijtg  die  knife,  stand**  on  the  outer  hide  of  the 
limb,  and  pciforras  die  operation  according  to  the  following  rules : 

Ist  The  fikin  and  subcut^meous  cellular  tis&ne  are  cut  circularly 
down  to  die  ajioneunj^j^i?^*     Tlie  skin  \%  uaually  ea<iily  rt^traded 

2d.  Aftt-'r  wliich  die  gurgeon,  fi>llowing  the  margia  of  the  skin,  ^ 
d)^  muscks<i,  with  a  sowing  motion,  down  to  the  bone.    Tho  i 
agJiin  fetracts  thu  skin,  nn<l  a  seoonil  incisii>n,  ciwriod  as  high  up  iia  jxisal-  ' 
ble,  divides  die  deep  muscl+?s  down  to  the  bone,  care  being  tidceti  to  cut 
dipou^  the  jieriosteuui  and  die  radial  nerve,  which  is  in  a  sulcus  iii 
diO  Ujne* 

3d.  A  doubled  tailed  rctractt>r  m  now  passed  around  the  limb,  and 
die  iMme  sawed  Ui rough.  Tfie  brachial  artery,  and  its  branchul,  if  tie- 
a*ssafy,  are  now  tied, 

Doulflt'  jlap  meihoii, — This  fsmputatiun  may  also  be  performed  by 
double  flaps,  either  anterior  and  |>oetcrior,  or  lateral ;  Telpeau  pn*feii* 
the  latemL 


AMPUTATION  OF  THE  IXa 

0PKRAT1053. 

ViQ.  1.  AmpHiadmi  at  th  piaeg  of  etet4iim, — Ch^uiar  and  opsfi- 
nary  method, — a,  6.  e,  drciilar  inckion  of  the  integiimenls ;  d^  ti^kp  of 
tkiD  tamed  up^  The  k^t^iooii  sUnda  on  the  inner  fide  of  the  limb,  mA 
€uts  Lhe  nkmdm  wi^  a  doable-^ged  knife. 

Fie.  2  and  2  fc<>.  The  nam^  opemium^ — lodsion  of  the  dawp  iboji- 
dei  sQfTDUiidiog  the  bou^. 

Fio,  St  7^  Jffmf  oprrtrliDn,^ — A  thre©  tailed  lotractOf,  a  a,  pMed 
between  Um  bone%  supports  the  soft  pmts,  and  protect  thetn  fcxitEi  th« 

Flo-  I*  Appear€mee  nf  the  ifiound  a/tir  the  prmidm^  opermtion. — 
The  httnd  of  an  assktaiil,  a,  hd^k  up  the  Hap  formed  by  Otie  iDti?gti- 
m^nts ;  6  5  5,  f  esfieti  of  the  kjL^. 

Fio*  5i  ^mjEMiiiifi(>ii  of  lA«  leg  at  its  inferior  third. — Zinoir^t  me- 
thod,— Appearance  of  the  wound  after  the  operation,  a,  h^  imgiilar  Aups 
foraiie^  hjr  the  dtTBkm  and  db^ectioD  of  the  skin  making  a  ktnd  ofctiff 
dmded  in  front ;  c,  the  tibia ;  ef ,  the  fibiila. 

UCtB01>8    Of   OP»BATI»G* 

g  1.  ^liiipt£ratt>ii  ^  tlie  U^  at  thi  mast  dtttralU  pmat^  two  or  thn$ 
fimjerM  bffodih  below  ihf  luh^roiit^  tjf  the  tibia, —  Ordinarj^  methods 
— (Fig.  !♦  2,  2  bis,  and  3.)  The  patient  Ijiug  down,  th<?  Ieg»  [frojectbg 
hejund  the  bed^  §hould  be  held  ai  a  conveniont  dktAnce  fiom  the  other 
by  the  aMtttanta ;  the  surgeon,  grufiping  a  catlin,  stands  on  the  inner 
aid^  of  the  limb* 

l&t*  A  circular  inmion  b  made  througli  the  skin  and  fiubcutaneonfl 
c«?llukr  tie*!ie.  Tbia  incbion  should  commence  at  the  crt^^t  of  the 
tibia,  and  \m  concluded  without  removing  the  knife*  After  this  divi- 
lion,  the  surgeon  db^ectd  up  tho  &kin  for  an  Inch  and  a  lial£  or  two 
lnch<^  and  turusi  It  up  like  a  cuE 

2d*  Brgtnning  at  the  border  of  the  akin,  which  k  turned  up,  with  a 
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^ftTf  ini^'  motion  of  the  knifu  tbe  remainder  of  the  flesb  m  cut  through  to 
Uic  bone* 

8ii.  Uli^  muscular  fibres  in  immediati?  contact  with  the  bones  are 
divided  by  a  fig\ire  of  8  incL^^ion,  wliicli  h  efftict^d  as  follows  (%.  2) : 
the  edge  of  the  knife  is  placed  on  the  fibula  at  the  outer  side  of  tbe 
limb,  curried  acroee  it  and  tlirust  through  tbo  interosseous  space  where 
it  h  made  to  cut  ufwin  t!ie  tibia  a,  and  the  inner  surfaco  of  the  fibula  ^, 
and  hrgught  out  as  at  d.  Then  (fig.  2  bis)  it  is  withdrawn,  and  ap- 
plied to  the  pgeterior  aspect  of  the  limb,  acting  first  upon  tlie  fibula  m 
at  €,  and  the  same  process  being  repciit^'d  as  bof<>rc,  it  ia  brought  out 
finally  as  at  d.  Tlie  rclractor  Ls  then  ii[>plied  in  the  iu*-^uil  manner  for 
the  protection  of  th<^  soft  parla. 

4th.  The  surgeon  now  ttiking  the  aaw^  marks  the  point  at  which  the 
libia  is  to  be  divided  with  the  thuuib  nfiil  of  his  left  hand,  and  drawing 
ilie  saw  tovvai\ls  himself,  slowly  at  first,  until  it  is  fairly  engaged^  then 
ekvatea  its  handle  so  aa  te  make  it  act  upon  the  fibula  at  tlie  same 
time,  and  having  divided  it  entirely,  limshes  with  the  tibia.  The  ar* 
lories  requiring  ligature  (fig.  4),  are  tlie  anterior  and  i>o8terior  tibial, 
'  and  the  peroneal,  and  sometimes  the  aui'al  branches* 

Remarks. — Reux  adsises  the  surgeon  to  saw  tlie  fibula  a  little  higher 
lip  than  thk:;  tibia,  in  older  to  prc^vent  ita  Bubsc^qnent  protrui^ion  from 
tho  stump*  Many  surgeons  f^aw  off  the  anterior  angle  of  the  libiJi,  after 
the  section  of  the  bont^.  Sanson  makes  an  obhque  section  of  It,  m* 
wardis  and  upwards.  Sabatier  recommend'*  an  oblique  inekion  of  the 
integuraenta  on  the  calf  of  the  leg,  on  account  of  the  greater  retrac- 
tion of  the  muse  lee  at  this  jioint,  and,  wheji  the  skin  is  turned  up, 
oonchides  the  operation  by  the  circtilar  method. 

The  oj»erntion  by  single  flap,  by  double  flap,  or  the  oblique  or  oval 
method,  may  all  be  employed  at  the  place  of  election  in  exeeplional 
aaies^  where  the  circular  operation  is  not  applicable. 

§  2,  Amput^licm  £it  ik^  mf trior  third  vf  the  leg. — -Lenotr^a  methods 
(Fig.  5 )  The  surgeon  standing  on  the  inner  side  of  the  limb  makes  a 
circular  incision  through  the  skin  and  Knbcutaneous  cellular  tiasne, 
about  an  inch  and  a  quarter  below  the  place  where  it  h  intended  to 
saw  the  bones,  A  veriieal  incision  of  the  same  length  is  also  m&da 
along  the  crest  of  the  tibia.  This  flap  ia  then  dissected  up,  and  whdQ 
turned  up  ha^  the  appearance  of  a  collar  open  in  front.  The  mnwles 
are  now  divided  down  to  ihe  bone,  beginning  at  the  margin  of  tbe  flap, 
their  remaining  fibres  in  the  interosseous  space  are  tlien  cut,  a  thrt-cs 
tailed  retraetor  passi'd  between  the  bones,  and  they  are  sawn  through.. 


•  •» 


Platb  XXXI. 
AMPUTATION  OP  THE  THIGH. 

OPERATIONS. 

Fig.  1.  Circular  operation. — Ordinary  method, — The  hand  of  an 
assistant,  a,  compresses  the  femoral  artery ;  6,  c,  c?,  circular  incision  of 
the  integuments. 

Fig.  2.  The  same  operation.  The  muscles  being  incised  to  the  bone, 
a  split  retractor,  a  a,  serves  to  draw  up  the  soft  parts  and  protect  them 
from  the  saw. 

Fig.  3.  The  same  operation  concluded ;  appearance  of  the  stump,  a, 
section  of  the  femur ;  6  6,  the  open  femoral  vessels. 

Fig.  4.  By  double  flaps, — SidilloVs  method. — a,  the  first  flap  drawn 
aside ;  the  knife,  6,  entered  obliquely,  and  following  the  line,  c,  d,  is 
cutting  the  second  flap. 

METHODS    OF    OPERATING. 

Circular  and  ordinary  method  (fig.  1,  2,  and  3). — The  j>atient  lying 
on  his  back,  the  thigh  is  separated  to  a  convenient  distance  from  the 
other,  slightly  flexed  upon  the  pelvis,  and  firmly  held  in  this  position 
by  the  assistants.  The  surgeon  stands  upon  the  inner  side  of  the  limb. 
'  Ist.  Make  a  circular  incision  through  the  skin  and  subcutaneous 
cellular  tissue,  a  short  distance  above  the  knee,  and  four  or  ^ve  fingers 
breadth  below  the  place  where  it  is  intended  to  saw  the  bone.  An 
assistant  retracts  the  skin,  while  the  surgeon  divides  the  fibres  of  cellu- 
lar tissue  by  which  it  is  attached. 

2d.  Beginning  at  the  margin  of  the  retracted  integuments,  the  super- 
idal  muscles  are  now  cut ;  from  the  point  of  their  retraction,  the  sur- 
geon divides  the  deeper  mascles  down  to  the  bone ;  a  split  retractor  is 
passed  around  to  protect  the  soft  parts,  and  the  bone  is  sawn  through 
as  usual  (^g,  2). 


i/>< 


Plite  XXXTL 
EXSECTIONS  PERFORMED  IN  THE  BUPERTOR  EXTRE5I1TV- 


OFKRATlOlta 

Fia.  1*  S:3ti€€tion  of  the  wrut-joinL — Vtipmu^s  methods — a,  d,  e,  d^ 
qimdrikteraJ  cutaniHiuA  flap  nit  out  frnm  tlte  posterior  faca  of  tlie  radio- 
Cirpa]  RTticuIatioB. 

Fio.  2.  £fS€€(km  of  the  inferwr  Cirfremtfy  </  the  nlmi.^H3,  trittngti- 
br  flap  of  hkln  drawti  aside ;  &,  inferior  extremity  of  tbe  \i!na ;  c,  n  tbin 
pieeo  of  wood  placed  be  Death  the  bane  lo  proteet  the  soft  parts  from 
the  saw,  <f * 

Fio*  3*  Mxae^tiofi  qf  the  ilhow^oint. — Moreau's  method. — a,  the 
hsad  of  an  UBiist^it  holding  up  a  quadrilateral  flap,  which  has  b^eu 
di^€<!t«d  from  below  upwards  from  the  jxistemr  aspect  of  the  joint ;  6, 
a  thin  slip  of  woi:>d  pla^d  l>eoealh  the  humenig  while  tbe  saw,  c,  di- 
vides the  bone. 

Fig,  4,  The  same  operation  coneluded.  a,  h,  c,  d,  the  qnadrikteral 
flap  brought  back  to  its  placCj  and  re-uitited  hy  the  twisted  suture. 

Fig,  S.  Exiifjxititm  of  the  radim, — a,  6,  a  long  incision  made  upon 
the  outer  iido  of  the  forearm  down  to  the  radiiis ;  e^  the  left  hand  of 
the  enrgeDii  rajsjng  the  inferior  extremity  of  the  radius^  while  the  right 
hand  holding  a  bistoury,  d,  completes  the  dbarticulation  ;  e,  the  radial 
arterj  acconipaaied  bj  tlie  radial  nerve. 

METBODB    OF    OFSBATlKO. 

§1.  E:r^eetiQn  of  the  metacarpo-phaltint/ml  articulation, — ^Tlje  head 
of  tiic  metacarpal  bone,  the  end  of  a  phalanx,  or  both  may  be  removed, 
aoeordi&g  to  the  nature  of  the  case. 

Make  an  oblique  incision  on  the  doi^U  aspect  of  the  metacarpal  bone, 
commencing  about  h^df  an  inch  beyond  the  point  where  it  b  to  be  di- 
rid^  and  extending  it  to  the  commtgsure  of  the  dingers  *  a  stmilar 
L  abc»uld  then  be  tnade  on  the  other  side,  and  the  two  will  ^rm  a  Y 
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slmped  Aiip  with  its  base  Id  ward  the  finger  After  dissecting  and 
turninj^  up  this  tiap^  tlie  extensor  tendon  ahotild  be  drawn  aside,  without 
djvidiQg  it,  and  the  interoBseo^  musclca  detached  from  either  side  of 
th#  boae.  The  joint  ia  then  opened  by  cutting  through  the  lateral 
ligaments,  care  being  taken  not  to  injure  the  flexor  ttindonsi.  Lujtate 
Hie  phalanx  backward,  and  carefuUj  separate  the  dbeaaed  fmrn  the 
sound  part^«  After  slippuig  a  piece  of  wood  or  a  card  under  the  bone 
to  protect  the  soft  parDs,  it  may  now  be  sawn  through^  or  cut  with  Lis- 
ton's  forceps,  Jn  operating  upon  the  index  or  little  finger^  it  b  better 
to  make  the  flap  on  the  free  side  of  the  joiut>  and  thus  to  aroid  ex- 
posing the  extensor  tendon. 

§  2.  Eiif  action  of  the  first  phalan.i£. — This  opfirution  having  hmn 
performed  sntMJtiaafully  by  Velpeau  upon  the  thumb,  without  iiijuiing 
the  movements  of  the  last  phalanx,  might  poesibly  be  applied  to  the 
phaLanges  of  the  lingers.  Miike  an  inciBion  upon  the  dorsum  of  the 
fingt^r,  commc*«cmg  half  an  inch  alxive  the  nietacarpo-phalan^^eal  ardcii- 
lutbti,  and  extend  it  one-third  of  an  inch  below  the  articnlaiion  of  the 
first  and  second  phalanx.  Dissect  up  the  skin,  and  drawing  aside  the 
extensor  tendon,  cut  through  the  laU'ral  and  anterior  hgaments  without 
injuring  th^  £ei;or  tendon,  Liuate  the  bone  upward^  ear^fiiDy  sepa- 
rate it  from  tlte  soft  parts^  and  its  extraction  ia  then  easily  eflecied  by 
traversing  the  inferi^tr  artioiilation- 

§  3,  A*zsection  of  the  metacarpal  bonss. — Make  a  longitudinal  or 
crucial  incision  uj>on  tho  dcirs^um  of  the  metacarpal  bone  which  ia  to  1|o 
removed ;  draw  aside  the  extensor  tendon,  separate  the  interosstiou?^ 
mu'icles  from  tbo  bone,  and  if  it  is  the  superior  portion  of  the  nk*tiic^- 
pai  bone  which  is  to  be  removed,  cut  through  the  carj>o-metacaq>al  ar- 
ticulfttion  ;  if  the  inferior,  the  motacarpo-]>bakngeal.  Pass  a  *mfdl  com- 
pass benfjath  the  bone  to  protect  the  soft  parts,  and  divide  it  T^itli  Liston^'s 
forceps,  or  the  chain  fmw  ;  the  operation  is  then  ooneluded  by  drawing 
upward  tlie  exaected  portion  and  separating  it  from  the  saK  part&. 

The  metacarpal  bone  of  iho  thuml*  or  the  little  fing«?r  should  be 
sRw-^n  obliquely f  to  prevent  the  sharp  angle  from  injuring  the  flap,  {t,  pi 
^8,  fig.  20 

^  4*  M^nBectwn  of  the  wrisi  jmiU  — The  inferior  extromity  of  the 
radius,  or  of  the  ulna,  or  the  carpal  extremiiiea  of  both  bonas,  may  be 
removed,  according  to  the  nece^ities  of  Uie  ease, 

L  &scclion  of  the  inferior  eMremiltj  of  the  u!na.—(  PI. 32,  lig.  2.) 
— The  hand  being  earrred  outwirds,  ft  longitndmal  incision  ti  nwde 


silong  the  internal  border  of  tbe  nhm^  snd  tamiinaied  infcjriorly  bj  a 
ptratt&Terie  incUioD  s/^fijsfi  tlie  back  of  tht*  joint     A  tnangiikr  flnp^  a^  n^ 
i  then  eart*fiilly  dissected  up,  tLtid  iha  tfiiiducw  beuig  dmwn  as  id*?,  and  tbc 
veamk  cjirefiiUy  Avoided,  tJia  boae  i  b  denuded  d  it*  i»aft  parts  and 
dkar  '  With  the  bistoury,     A  stnidl  slip  <*f  wiiod,  c^  h  piLSsKl  bcj- 

neat  I !  r<-tnitj  of  Uie  Wne,  wbicb  ir^  then  s^wii  liirotifrh^  as  nl  d» 

II,  JSKB^diort  qf  the  inferior  exiremities  of  ilts  radius  and  nina 
(pi.  32»  fiif.  1). — Iftt  Tbt*  band  1  1  and  btld  firmly  upon 

some  solid  siirfiic*' J  two  lingitmlii'  ii   luada  along  tba  hjf- 

ders  of  the  radius  and  ulna  n  h^  cd,  A  transverse  incision  aercMs  the 
back  of  tJie  joint  unites  t!ie  lower  oxtJrc-niitio^  of  ihme  h  c,  m*l  (2d)  ibe 
quadriUi^eml  llap,  abcd^  tlnis  circuinicriljfr!d,  U  dingect^^d  up  and  turned 
ba^wardfl.  3d,  The  disarticulation  m  tiien  effected,  tbe  tendon^s  sur- 
rouuding  tbe  two  bones  being  detucbed  with  m  little  injury  as  po?<%ible, 
and  tJie  rjwliai  and  ulnar  arterif.«  in  frant  betng^  rtspedidly  eaivd  for ; 
4ib^  paasi  a  tkln  dip  of  wood  or  pa^iieboard  beneath  the  boiu^,  and 
complete  their  se^^tion  hy  tlie  f^aw  applied  U>  both  at  the  simie  time* 

By  Dubled^ft  method,  two  lon^tudinal  iucibioiK^  alone  arc  mad(%  one 
upon  the  radioft,  and  the  otlier  upon  the  ulna.  By  the  inti:rnid  inci- 
gjon,  the  nlua  U  tJttirpsted;  and  through  the  ei tern al,  tk^  riidlu^  \.^ 
disftrti^^ulated  and  removed. 

To  the  longitudinal  tnciHious  of  Duble*d,  RouJC  add*  two  i 
indsions,  wliicb  /u'e  carried  acriiss  the  dorsum  of  thy  wris^it  to  i 
of  the  ejctensor  tendons,  thus  leaving  a  portion  of  undivided  integuuianl 
along  the  back  of  the  ^risi, 

V<*i^*eau's  method  is  similar  Uj  that  aliove  deficrilied,  with  the  ex- 
ceptjon  that  he  dissect  bis  qnadribteral  flap  from  above  downward*, 
imtend  of  from  below  upwiirtb,* 

5,  Exseciion  of  ifie  elbow  joini, — One  or  idl  the  bon«i  composici; 
llib  joint  may  bo  removed,  acx^rdinj^  to  ihe  exi^enci®  of  the  tnmu 

L  ExMCtiim  of  ike  inferior  extremity  of  ike  humerus  (pi  32,  %, 
S  and  4). — Moreaus  method. — l^t.  The  arm  being  wemi-fli'xed,  and 

•  Ef  pcrtenoo  liai  prcjved  that  ihe  removal  ftf  the  lywor  end  of  th<^  raihiu  uluae 
m  of  doubtfd  utility,  tJic  htiuti  Wm^  porifrsrieiilly  oiirrterl  nut^rards  out  of  tlie  ttxw 
of  ihf  f«jr«jpm  by  muR^ultr  coutriK'tioEif  aud  lUe  sabstH|ut!nt  reniovxil  of  die  luw^jr 
<»li4  nC  tile  ttluu  Ini'm^  reutleTdd  nccEHnry* 

*niH  ihit*  islip  iif  wiHtd  or  p«■toboft^l  rocommendtd  ia  iho  text,  ia  atlvintngcDitely 
replACini  hy  a  alip  of  gutta  p4.Tchii  of  i^ulutbk  sr^o  titid  tlikktK^ta ;  its  totigbti^^f  anft 
flexibility  iidtipting  it  hiitvi  to  ilif  prulct^ttuu   nf  ilie  s*»rr  purta  from  the  aouon  ol 


iii6  posterior  hot  of  the  articiil»tion  turiiyd  towards  th«  anrgwio,  two 
longitudinal  meisioiifHcacb  aWtit  two  indies  and  a  lialf  in  length  should 
be  carried  upwjirda  along  the  humerus,  one  from  the  ouler  side  of  the 
external  condjle,  the  otli<?r  from  the  inner  side  of  the  internal  condyle ; 
2 J,  thos«  two  incmions  should  then  be  united  by  a  traitevet^  sectioii 
thr^iugh  the  »kin  and  triceps  muscle  immediately  above  the  olecranon  ; 
ft  iiuiitlribitera)  flap  ia  tlins  formed,  which  being  dissecUfd  from  below 
iil>wards,  must  be  supported  by  an  of^isUnt,  a  (fig.  3) ;  3d,  the  snr* 
ruuiuiini;^  parts,  and  the  ulnar  nerve  divested  of  its  fibrona  sheath, 
sIiQuld  then  be  carefully  isolated  Jrom  the  bone,  and  drawn  inwards  by 
an  assistant ;  4th,  the  Ix^ne  being  carefully  dennded,  a  &Dp  of  wood  or 
metal,  6,  m  &lid  uiider  it  to  protect  tlie  aoh  parte  from  the  saw,  €  (tig,  3)  ; 
the  &epriral*ni  |H>rtJon  of  the  bone  is  tlien  cut  loo&e  from  its  vaiiouft 
adhe.'^iuTJs,  and  the  joint  opened  fioni  behind* 

lip  Escsection  of  the  superwr  exircmiHes  of  the  hojie^  of  thefor^ 
arm. — Morgan'?*  method  may  be  a^lopted  in  thifi  o[ier*itJon  by  extending 
the  external  lateral  incision  along  the  radius  as  far  m  the  point  whefe 
the  bone  b  to  be  divided.  The  radius  is  then  isoJated  fi^in  the  uinn 
and  the  soft  partis ;  a  thin  slip  of  wooil,  as  usujU,  is  slid  bc^ueaUi  it|  a&d 
the  bone  is  then  lawn  through.  If  the  tibia  is  io  be  removed,  the  in* 
temal  lateral  incision  is  prolonged,  and  the  operation  continued  as  with 
the  rudiuA,  the  attachments  of  tho  hrackialu  wni'tcus  being  injured  as 
little  a^i  poj^ible. 

HI.  ExHrpation  of  the  radius  (pi.  32,  %,  &)^ — Ist.  Malce  a  longitudi- 
nal incision  along  the  anterior  tmd  eiterual  border  of  the  radius,  a  £,  so 
as  to  Uy  bare  the  bone  ;  2d,  after  dennding  it  to  iIjc  soft  part*,  a  i^mall 
ilip  is  passed  beneatli  it,  abf>ut  it&  middle,  if  the  ordinary  saw  ia  used^ 
if  the  chain  saw,  this  is  mmee^^^ry  ;  3d|  each  fragment  of  the  radium 
» then  isolated,  and  disarticulated  below  and  above,  the  neighboring 
Teasels  and  nerves  being  c^irefiiily  avoided. 

1 6,  Mxsectionof  the  shoulder  joini,*^Bauden$' method,  by  simple 
incision. — ^A  vertical  incision  commencing  below  the  eoracoid  proceas 
h  made  along  the  anterior  border  of  the  deltoid.  At  each  angle  of  tha 
TToniid,  a  transverse  section  of  the  muisclo  is  made,  without  cutting  the 
tkin.  By  this  transverse  sectbn  the  lij^s  of  the  wound  are  more  easily 
leparatedi,  and  the  joint  rejidored  more  aecessible. 

Mafguigjie's  method. — A  vertical  incii^ion,  more  external  than  in 
Baud^'iia  method^  is  made  opposite  to  and  carried  up  to  the  suuinilt  of 
tlie  oortoo-ckficular  triangle,  which  should  involve  the  skin^  the  mtt»- 
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ck«  and  the  csipetUar  ligament  The  Brticul^itbn  is  thus  o|>tined  supe- 
riorly aiid  aut*  riorly*  ITie  lips  of  th*}  woiiTSil  sepwrate  wry  en.silj|  aiiil 
permit  tbe  knife  lo  ha  carried  freely  rouruj  tho  Ijead  of  th*j  Lm^thi,  tht? 
femond  of  wbieli  is  'emiiy  efl'ecknl  with  the  chmn  saw,  or  tlie  ordiDary 
mstmmfrnt, 

2il  Farioiis  methods  bfjlaps. — Tlie  single  flap  operation  k  tisually 
performod  in  rt^inoviDj^  ike  bead  of  ih^  humeral.  Moreau  antl  Manne 
make  a  qnadribter/d  fiip ;  tho  foriniir  with  an  inferiofi  tbo  latter  witli 
a  aaperior  base.  Morel  makes  a  semiliiTiar  Hap  with  it^  Uane  al)ove* 
Sabatier  prefers  a  triang'ular  Hap  with  the  same  base*  Maigaigne  ad- 
viaes  a  lateral  and  pf;aterior  flap,  after  Lisfbinc^a  method  of  nmputaiinij 
at  the  shoulder  joinL  The  flap  ones  cut,  the  articulation  h  4i)>ened, 
and  carefully  avoiding  the  ve^ela  and  nerves,  the  head  of  the  bone  ia 
disengaged  and  turned  out^  It  is  tlieu  removed  with  the  saw  as 
usn&l, 

I  7*  ExseetioH  qf  ike  eiavkh. — 1st,  Mxseetim^  of  the  ampfuiar  €^ 
tremii^, — ^Velpeau  de&cribea  as  follows^  an  operation  perftirmed  by  him* 
self  in  1828,  upon  a  woman  adected  wiUi  necrosis  of  the  extt^rna!  third 
of  the  chivide ;  **  A  crucial  incision  whose  two  branehes  were  each 
about  two  inches  in  length  was  first  made ;  the  fl^jps  were  then  dis- 
sected and  held  ba<;k  ;  tbe  aeromio-clavicuUiT  lii^aments  and  a^  few  fa- 
sieuii  at  tlie  origin  of  the  deltoid  and  trapezius  were  then  divided,  and 
with  tbe  assi^tanoe  of  a  thin  piece  of  wood  placed  beneath  the  articu- 
latiou  and  ustni  m  a  lever,  tbe  diseased  bone  was  raised  up  and  de- 
tached frora  tbo  sound  parts.  Hie  soft  parta  were  then  carefully  m* 
I>iirftted  fejna  the  bone  before  and  bchintl,  a  chain  saw  slipped  beneath 
it,  and  it  was  sawn  from  within  out  wards,  and  afterwards  dmr- 
ticulated^" 

2d.  Ejstittiion  of  the  sterna!  end. — In  a  peculiar  case,  J>r.  Davie 
performed  thh  operation  by  making  an  incl-i^ion  two  inchris  and  a  half 
in  kfigth  from  its  inner  end,  along^  the  axis  of  the  clavicle.  The  liga- 
niiiTits  were  then  divided  as  much  as  posaibl^j,  and  a  strip  of  haniiucred 
leather  bointr  phiced  beneath  the  bone  to  protect  the  sofi  part^,  tlie 
inner  part  wa%  sawn  through  with  a  Ht^y*s  saw  about  an  invh  from  its 
Articular  ^urfajce.  The  bone  being  sawn  through,  it  was  necesaary,  in 
order  to  remote  the  separated  portion,  to  use  the  handle  of  the  mialpe! 
as  a  lever  to  rupture  the  intorckvicular  ligaments  which  could  not 
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oiherwis©  be  renelieJ,  and  wliidU  still  retained  tlie  bcme  irmly  io  Mm 

Sd,  Rtmoval  of  the  entire  clavicle, — Mott,  of  Kew-York,  perforaied 
this  O|ienttioa  successfully  for  uti  o^teosareomEL  of  ilia  mj&  of  tJie  two 
fi»tE».  A  ctirvilinear  incision  wm  made  with  its  inferior  convexity  ex- 
tending froDi  one  iirtieulation  to  the  other,  l»eneath  the  tunior.  An- 
other incision  was  citrried  from  the  ncrgmion  ppixe^sa  to  the  outer  edge 
of  (he  external  jugular  vein,  diiidinjii^  the  platysma  myoides  and  a  po!^  ^ 
tion  of  the  trapezius ;  a  grooved  director  was  parsed  1>eiit^iith  the  bona  ' 
near  ihe  acromiytit  and  it  Wi*s  cut  through  witli  a  chain  saw*  The  re* 
ttjoval  of  tlie  inner  extremity  was  rerj  tedious  and  diflScidt,  on  accouat 
of  the  H7J^  of  Uie  tumor*  and  the  degeneration  of  the  adjacent  parts. 

To  facilitsit**  this  ofH-ration,  Velpeau  and  Malgaigne  advise  a  quadri- 
Ititicral  fiii]\  which  should  be  dii!«ectt^d  and  turned  upwards* 

g  8*  Bmnoval  of  the  se^pula. — Jmiaon  exseeti*d  a  I«rge  i>ai't  of  the 
subspinous  ]«5rt]on  of  this  bone,  for  a  tumour  which  was  connected 
with  it*  The  tumour  was  ciivumM-rihed  with  two  elUptical  ind^iolifi, 
and  tli6  lif)B  of  the  wound  dissected  up  and  turned  outwards*  The 
iicjipula  above  the  spine  being  hcaltliy,  the  di>c?aijed  [»ortkjn  was  sejia- 
iB^^d  fr«>m  It  ivitli  tlie  saw^  thus  preserving  tlie  articulation  of  tlie  aitn. 


•  Til  is  is  lire  extraordinary  cflse  reported  fay  Sir  Astley  Ctroper  ob  the  0(tilj  m- 
tfhince  w  lib  in  bis  kiimv!e<3ge  of  «  drsJiX^atioti  of  the  eiternal  end  of  t!je  cUivittle  b»*!k- 
warda.  ^DisKxailinnB  And  Fracturei.  p.  309^  Am,  Eil»,  Phil,,  1844,)  It  owurred 
in  IL  ymmg  ttbdy  m  a  conik^itienec  of  di8i<[^rtion  of  the  spine,  and  ihe  operat'ton  W! 
undertaken  for  Its  removal  oh  aoc<nmt  <»f  iho  prcsure  nuide  by  ibe  st^^rnal  tncl  of 
llie  boue  upon  the  ii'5ripbagti«,  wlueb  rendered  deglutiticm  sdmcul  impcsfiiblc-^Eus 


Plate  XXXIIL 
EXSECTIONS  PflEPORMED  UPON  INFERIOR  EXTRE^fn^'. 

Fig*  L  Ei'secthn  f»f  th^  I  o  wer  fj:trem  ihj  of  th  t  Jih  u  hi  —'Y] 
holding  a  eklsel^  a,  and  »  miillet,  h^  u  r*  moving  the  oxtenijil  r 

Fio,  2*  ^XM^tion  of  the  lowtr  e^tremif^  of  tkfi  tibm, — it,  a  linen 
retractor  dnnfing'  up  the  mH  prtrts  in  front  of  the  bcioe ;  A,  a  thin  8jjp 
uf  utxwl  placed  behind  the  mh  p.ute  to  |>rotoct  tbem  from  ihe  saw^  e. 

Fia.  3,  E^sectmtk  of  the  Ivwtr  t£tremity  of  the  femur, — a  a»  a  re- 
trmitm  to  "iraw  up  tlie  soft  part^  ;  b  t,  a  Blip  of  Wix>d  to  protect  the 
IKorta  h<3hii>d  fn^m  the  saw,  (/  ;  c,  tlie  Jowct  end  of  tJie  femur  Iiixat<*d 
forwards. 

Fig*  4.  E^9€etum  of  ike  head  of  the  femur. — St'diUot*H  3fethoii, — 
a  a  u,^  sciniiuniiT  incision  with  ita  convexity  upwards,  takmg  in  the 
great  irnch.^int^r  j  h  6,  a  f^lip  of  wood  pkicedjjt«neath  tho  luxated  head 
of  the  femuj  ;  c  c,  a  chain  saw  cutUijjj  th*t  head  of  the  hone,  ^,  from 
within  ontwaf  Jfi. 

MJ^raoDS   OF    OPERATIKG. 

§  I,  Si^sieticn  of  the  Jir»t  melaiarml  horn, — The  first  mctAtai*sal 
i«  tlie  only  bone  upon  wiiich  tlie  operation  of  exsectjon  ia  performed. 

1st,  Ex^t€tiou  of  the  duial  tjstremihf  of  tke  frst  meiatarmd  fione. — 
Blandin  makes  &  f|UiifJriIaleral  flap,  with  it«i  base  fKisU'rioriy,  on  tbe 
inner  gidfrof  th*?  fo«4,  Tlii^  flap  being  dia^ected  up,  ibo  lijis  of  f!ie 
wotn»d  ar*^  (tepwatcd  and  the  cxt^insor  t^^ndon  drawn  aside ;  the  nietii- 
tareo-phakngeai  arlieulation  k  then  dtnded,  and  thf-  h^ad  of  the  hone 
luxated,  whilt*  wit!i  the  bwli^ury  it  i^  Heparafje^J  from  the  ftdjacent  nins- 
cles.  The  soft  parts  being  properly  proteet<>d,  th<?  di 'teased  portion  of 
the  bone  m  removed  by  dividing  it  at  tight  anglt'S  with  ita  axrs  with  a 
narrow  bfaded  ^aw,  or  i^  ith  the  chain  saw,  if  preferred.  The  incisions 
aiay  be  modi^ed  t^  suit  a|K'C}a]  cases, 

Sd«  For  the  t^sttraation  of  the  first  metatarsal  bone  entirt?,  the  base  of 
thf^  qufidri lateral  dap  should  be  carried  up  as  far  m  the  oa  seaphoides. 
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The  metiilarao-jilialangftal  articulntioTi  being  more  accossiblej  should  be 
first  dividv'dt  and  the  head  of  the  Wno  being  then  raised  up,  it  is  de^ 
nuded  of  itai  attiichments,  and  the  operatiou  concluded  by  opening  the 
aFtiuukit]L»n  of  the  niptatiirsal  wth  the  cuneiform  bon^.  Yelpeau  pre- 
fefti  sawing  through  the  middle  of  the  bone,  and  extracting  the  frag- 
ments separiitely* 

I  2.  Ex^tction  of  Ote  hom.'$  of  the  (nr^uit, — The  mmeiform  boiioS| 
the  scafdioida,  but  more  frequently.the  jist?agalu3  and  oa  calcia  have 
been  c^xiectod  hi  eases  of  caries,  luxatioEi  and  ext^jnsive  injw)^.  There 
are  no  fisted  rules  for  these  o]ienitioiis^  tJiej  must  be  performed  accord* 
hjg  to  the  nature  of  the  case.  To  separate  the  bones  from  eadi  other, 
it  is  sometimes  necessary  to  use  the  gougo  and  mallet 

§  3.  Ersectian  of  the  ankle  joint. — (PL  33,  fig,  1,  2.) — Rotisi^s 
method. —  1st.  Make  on  the  outt^r  aide  of  the  fibula  a  lougitudiual  in- 
cision Lhrt^e  inches  in  lengthf  commencing  oyer  the  external  malleolus 
and  ciirry  it  down  to  the  bone.  From  the  lower  part  of  this  incision, 
make  a  transverse  aectton  of  the  skhi  as  far  forwards  as  the  tendon  of 
tlie  peToneus  tertiiis.  Dissect  up  the  trioBgular  flap  thus  formed,  and 
opening  the  sheath  of  the />fro?icw*  lon^us  mid  firmsjpush  them  a^^ide^ 
and  avoiding  the  vesseU  and  iiurves,  denude  the  fibula  of  tlie  soft  parts, 
in^inuatt?  a  cli-iin  saw  between  the  tibia  and  fihuk,  and  saw  the  bone 
from  within  outwards.  This  being  effected,  make  use  of  the  extremitj 
of  the  fibula  as  a  lever  while  it  is  being  disarticulated. 

2d.  To  exae^t  the  tibia»  make  a  longitudinal  incision  fri:)m  three  to 
four  incht*a  in  lengthy  along  the  inner  margin  of  the  b.me,  oommencing 
ov^r  the  iatenml  malleolus,  and  carry  it  down  to  the  bone.  Fr^m  the 
lower  pan  of  this  irici^on,  make  a  transversa  section  of  the  skin  as  fiir 
forvv;u'ds  nst  the  tendon  of  the  tihialnrS  untkus*  Dissect  up  the  fiap, 
and  isolate  the  bone  from  the  extensor  tetidona  and  anterior  lilnsJ 
vessels,  pa^  a  slip  of  woo<l  Ijcneath  it  to  protect  the  soft  parts,  and  com- 
plete its  division  with  a  small  straight  bladed  saw^  The  chain  saw  can 
also  be  us^  to  divide  the  bone  without  endangering  the  tendoi^.  The 
tibia  bciuii  sa^n  through,  it  is  diflarticulated  in  the  siune  waj  as  tha 
fibuli. 

3«.b  Extraction  of  the  entire  fhuta, — The  central  portion  of  the  bona 
should  be  first  denuded  and  cut  thr<)ugh  with  the  chain  saw.  The  su- 
perior and  inferior  extrf;mities  are  then  succeeBslvely  extract^.  If  ne- 
eeisory,  any  part  ol  this  bone  may  be  removed  without  opening  mther 
of  iti  articulations^ 
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I  4,  Ejtiectmi  of  ihe  knee  Jmnt, — (Fig*  B,) — Sym«'*  meihod, — Ist 
Flex  lie  leg  at  a  right  u^gh  wiili  ib*3  thigb  ;  make  a  cunred  bicision 
flbove  the  patdla  with  its  conv^exUj  upwanls  (torn  one  btf-rnl  ligjiment 
to  th^  olher^  aod  carrj^  it  directly  into  the  joint;  a  second  curved  In- 
cision should  then  be  made  Ijcslow  the  patelb,  wkh  it&  cotivexity  dowu- 
warj$t  fti^d  its  eitremiliea  should  join  the  angles  of  the  ^taU  An  ellip- 
tical fkp  is  thus  formed  whidi  removes  the  patella.  The  hUirtd  and 
poeteriot  li^^mentB  are  then  to  Be  divided,  and  carefully  avoidin^^  the 
pofilitaaJ  vessels,  separate  tbe  femnr  and  tibia  from  the  soft,  \mr\s  whicb 
surrouDd  them.  Dmw  aside  the  mh  parts  with  a  split  retractor,  place 
a  »lip  of  wood  or  metal  beneath  the  ends  of  the  bon^  and  remove  them 
witii  the  iaw«  Mftnaun  ntethfxl  for  expecting  the  knee  joint  is  analo^ 
gorUB  to  th&t  for  the  elbow.  Two  latcr^  incii^iifl  are  carried  so  hi  np 
on  tine  tJiigh  as  the  point  where  the  Ix^ne  is  to  be  divided.  A  tmns^ 
reise  section  below  the  patella  unites  tbem.  The  patf^lla  ia  exUrpabL'd 
while  directing  up  the  quadrilateral  flap.  The  osseous  eitremitiea  can 
Uien  be  easily  exposed  and  exseets^d, 

I  5-  l^jcsection  of  the  hip  Joint —  V€lp€au*i  jnefhod, — Make  a  eur- 
vilineAT  incision  extending  frr>m  the  anterior  mperior  spitious  ptHx^s  of 
the  iliniii  to  the  tuberosity  of  the  ischinn),  which  will  form  a  large  flap 
with  its  convexity  downwards,  Rsam  up  the  flap,  divide  the  posterior 
balf  of  the  articular  capsnle,  adduet  and  flex  the  thigh,  cut  the  round 
ligament,  cany  the  knife  between  the  head  of  the  femur  and  the  aeeta* 
bulum,  and  divide  the  remainder  of  the  capsular  ligamenL  The  head 
of  the  femur  is  then  forced  out  and  sawn  off* 

Sedilhfi  mtihod. — (^^g*  ^') — M;ike  a  semi -lunar  flap^  with  its  con- 
vex ty  lip  wards,  which  will  cifenmscrib©  tlie  great  trochanter  and  open 
the  articulation ;  the  head  of  the  bone  is  then  forced  out,  and  ^^ith  a 
chain  mw  the  operation  ia  completed* 


PLAfB  XXXI7, 

EXSECTION  OF  THE  SUPERIOR  AND  LVFERIOR  MAXILLAEY 

BONES. 

Fig.  1.  Mtmmjal  of  kalfof  the  lower  jaw  at  th€  arHculation, — it#- 
fran(^s  method. — rtj  6,  c^  su^>enor  ^juadri  lateral  flap  turued  up  ;  d^  tte 
inferior  maxillary  bona  sawn  Uimugh  at  tlic  ckin  ;  t^  half  of  the  lower 
jaw  luxaUd  out  wards  j  /,  the  intemal  maxiUarj  artery ;  ^r,  the  mxh- 
raaxillary  gland* 

Fig.  2*  Exscctiim  of  the  middle  porlmn  of  the  hwerjaw^ — Dupuy* 
tren*»  methtyd.—ti  find  h,  fl/tps  turned  outwards  after  a  vertical  incbion 
tlirough  the  median  liuo  of  the  lower  lip  ;  the  surgeon  standing  bthmd 
the  patient  is  sawing  thfough  the  bone,  d^  with  a  Key's  saw,  e* 

Fig*  8.  Memoval  of  tJte  stipertar  mtisiUar^  hone, —  Vcipmu^it  m§~ 
thod, — a*  &,  ^,  superior  flap  turned  upwards ;  tlie  superior  majtillaiy  bone, 
d,  having  bo^n  detached  with  the  &ss]5t«ance  of  a  chisel  and  nmllet,  the 
surgeon  holding  a  bistoury,  «,  is  dividing  the  soft  parts  which  still 
iidjiere  to  it. 

FiQ*  4,  Appearamt  of  the  parts  after  the  h^i  Qperatkn. — aaaoj 
[loints  of  twiste<1  luiure. 


HETBOOt   OF   OPRHATnra. 

g  t.  SjesecitQn  and  complete  ttilrpation  of  the  superior  masttlar^ 
boni*. — GaiMouPs  method^  modifed  %  Velpcau, — The  patient  heing 
seated  upon  a  low  chair,  w^ith  his  head  thrown  backwards  and  sup- 
ported upon  tlie  brea'it  of  an  assistant,  make  an  indsion  with  its  con 
vejdty  downwiirdii*  fVtjui  the  oommissure  of  the  lipe  to  the  temporal 
fossa.  DLsiect  this  large  flap  &om  below  upwards,  and  turn  it  back 
upon  the  forehead.  The  raaxillary  bone  being  thus  exposed^  &e prate 
one  after  another  iu*  counectiona  with  the  other  bone®  of  the  face*  Ist, 
cut  through  with  the  cutting  forcep  the  external  orbitar  proeesa  at  its 
junction  with  t^ie  malar  bjue^  the  zj'gomatle  arch,  the  os  unguis,  and 
the  ascending  nm'd  process  of  ihe  upper  jaw;  2d^  divide  the  soft  pwta 
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rhich  oonneet  iho  ala  of  tbo  nose  U>  die  maxillniy  bone^  and  sepanit<t 
two  majcillie  in  frunt  witli  a  eiii&el  and  mallet^  or  ^  ^mnll  saw. 
Ddabch  the  soft  ]>ari^  from  die  flw>r  of  the  orbit,  nud  with  flflt  eyttmg 
fiircep^ciarrjefl  fiioin  al>i>vc  tlowtiwapJj*,  and  frc»m  be  fore  backwards  on  tJie 
flocir  of  the  ortiit,  divide  at  once  th<s  superior  maxIUary  nfirvp^  and  tW 
oonnectiow*  of  the  Vine  with  tlie  pterygoid  pnsccsa.  Conelode  th«  oj>e- 
mtion  by  cutting  iJm>tig!i  with  the  bistan ry,  or  curved  scissors,  tbu 
Fttliina  of  ihc  palittCj  and  the  remaiiiTng  sofl^  partu  which  still  adhere  to 
ind  retain  the  bone. 

§*2.  Er^i^titm  and  rrmoval  of  (hi  ItrntrT  jaw. — 1st,  Rtmoval  of  ike 

etjitrat  portion  of  ihc  hone, — Diipm/lrefCa^  or  the  ardinury  mt'thod 

(iig.  9)* — Seat  the  pay>at  in  a  sligklj  elevated  chair,  with  his  fwt 

ii»**Hi  ^3  that  fliey  will  have  no  pimliiise  on  the  floor.^     An  assistant 

inding  Wthind  the  patient  lipids  hi;!  head  &*m]j  againwt  his  bri^ast, 
and  compn^sses  at  the  same  time  the  two  fiidal  arteries  at  thfl^  point 
wh^re  ihf^r  c.Tos»  the  hjwer  jaw*  The  surgeon,  standing  m  front,  seiacs 
with  hia  left  hand  on**  of  th*.^  angjka  of  the  lower  lip,  while  a«  /isaij^tant 
h^>lds  die  €t1ier  angle  (mm  the  bone,  and  the  whole  ui  a  state  of  ten- 
sion. With  a  vertiual  ineisjon  he  divides  th»?  Up  throug^h  the  mediati 
Rna  at  once  tu  the  bf>ne,  aiid  afterwanb  pmlungs  it  tbroug^h  the  skin 
md  subeutanoous  e^llidar  tissue  down  to  th<>  m  hyoides.  K^i'cping  aii 
dos*^  as  |>os*ib!e  to  the  bine,  he  then  dissects  back  the  two  Uaps^  and 
the  bone  being  suflidently  denuded,  incises  the  periost«fum  and  extracts 
a  tix^th  oppoftit*?  U*  each  inAnt  where  it  is  Ut  be  sawn  tlxrongh^  When 
dividing  the  b^ne,  Dupuytren  stotjd  behind  the  patient  and  used  a 
sm^il  Iley^s  &aw ;  if  thij  chain  ^w  ia  msed,  the  enrgcon  stands  iu  front 
ttf  the  patif^nt.  The  btjne  being  sawn  tJirough  on  both  side5,  an  ai** 
«istiint  piKihcs  htiek  the  ton^^ue  with  a  ^|>atnta,  to  prtitect  it  from  th« 
knife,  and  the  surgeon  holding  the  hme  with  his  left  hand,  ivilh  a  probe 
["  '  *  *'  ■  -rv^  held  perpendicularly,  divides  the  rnuseiea  lUtaclied  to 
Ti  -^  possible  to  their  insertion,  carrying  the  knife  along  its 

concave  surface.    After  the  division  of  its  attaehments,  the  tongue  will 

•  Iq  a}\  Iti©  fpporatiorw  ab<ittt  tU^  moulh  wnd  jftw«,  tht?  eitiplrvymedt  of  nnwsthGik* 
^t;'ni4f  If  ailuptvil  by  the  aari»t.'u<i|  will  render  it  n^ts^ury  fur  the'  imlkTit  tci  ha 
ploocd  in  a  ditH^rrnl  jmsiuofi  ^mn  ibtmi.  iudimteil  abuvc.  A  p^Ltieut  utider  liie  full 
infltiencc  of  eiiii^rofortti  ur  vtht^r  earipoi  wiih  prtjpriety^  even  if  it  wet**  |Ki«»iblv,  be 
tiip^iortcd  in  a  einiiig  pwttir**.  Ho  nhoujd  be  pJjiCKfd  upta  his  hack  tm  a  table  of 
proper  dlmetiHinu^,  with  ihe  be^d  and  Bbnulildrs  iso  Oir  t^Iev  tited  tbut  Ibu  Wiod  can 
he  made  Trt^rii  titntj  tci  lifti^^  to  How  from  tbn  won  ad,  olht?rvk'^^'  tberu  would  bo  dan- 
ger of  suiryoaUoa  from  Ita  ooaumkilalbin  ui  ihe  mouth  and  throat. — Em, 
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eonietiraca  frill  backwnrds,  tlireateuing  suffiication*  Tim  is  to  l>e  m* 
medied  by  holding  die  head  forward*  ivhen  the  tongue  will  tmtumlly 
Ml  into  the  siime  position.* 

2,  E^^ufMiQU  and  dimrticulation  of  one-half  of  the  lofirr  jme. — 1ft, 
Hake  a  lioriKonty!  incision  along  the  inferior  border  of  tlie  bone,  ex- 
tending ^m  the  symphysis  to  the  angle  of  the  jaw ;  make  a  verUod 
section  at  mdi  extremity  of  tJiis  incision ;  tlie  internal,  dividing  tlie 
lower  3ip  (hrougb  tbfl  median  line ;  the  extcmiil,  cjuried  from  the  zy- 
gomatic arch  behind  the  ramus  of  the  jaw.  This  makes  a  quadribiteral 
flap,  which  ia  to  be  dissected  and  turned  np.  Saw  tlirough  tlie  jaw  at 
the  median  Udc,  ami  keeping  elose  to  the  bone^  detach  with  the  bis- 
touiy  all  the  soft  parts  adhering  to  its  posterior  surGice  as  ^  as  tbe 
angle  of  the  jaw.  Carry  a  probe  pointed  bistoury  bencatli  the  sgrgo* 
niatic  aieh  and  bt/bind  ihe  coronold  pnoceaa,  and  with  it  di\'ide  the 
tendon  of  the  temporal  muscle  while  depressing  the  lictne  to  diaengag 
the  process  and  lusate  the  condyle.  PuU  tlie  bone  strongly  ontwa 
as  far  as  possible  from  the  ve&scib,  m  order  to  avoid  i'^fiecially 
internal  m:ixillary  artery,  and  complete  the  operation  by  dividing  tlu 
pterygi'id  muscles  and  the  articular  ligaments. 

The  wbole^  or  only  a  part,  of  the  horizontal  portion  of  tlie  lower 
jaw  may  be  renio ved,  according  to  the  exigencies  of  the  caee* 

Waither,  of  Bonn,  has  even  suceessfully  removed  the  whole  of  the 
loweJ?  jaw.  t 

BXaECTION    OF   THE    BOKSS    OF   THE   TSrKK. 

1 1.  Exseetion  of  tkfi  W6*,"i-The  patient  lying  down  in  a  convenient 

[K)4^ition,  an  incision  is  made  appropriate  to  the  extent  of  tiie  disease  m^ 
the  lx>ne.  The  pleura  should  now  be  car«>fully  separated  from  the  iti*1 
ner  face  of  tlie  rib  with  the  point  of  a  director,  and  a  protecting  com- 
press [massed  beneath  it,  and  the  bone  sawn  through  with  Hey ^6  &aw,  or 
divided  with  the  bone  nippers.  The  divided  end  of  the  rib  is  iheo 
raised  with  a  bhmt  hook,  and  the  intercostal  muscles  are  cut  clixe  to 
the  bone  to  avoid  wounding  the  intercostal  artery  and  lie  pleura, 

§  2.  Mmitiinn  of  Um  sfernunu — Ko  tied  rules  can  be  given  for 
this  operjidon,  on  account  of  the  variety  of  patliologicaJ  conditions 

■  Or  Rtill  bt'turi  itnsKs  the  extremity  of  ihe  toagiM!  with  a  firm  pair  0f  lio<)kcd 
fopuefis,  and  drnw  it  fi>rcibly  tbr wards, 

tTlii»  fMrmld^ble  operation  bafl  sdio  b«ep  rt*oeiitl}r  pt^formcdi  with  snootWi  bf 
Prof.  CarnochaDp  of  this  city.— EiJ% 
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which  mskj  require  it  Trephinbg  is  iisually  combined  with  eii«etiflll« 
It  is  ess^nti&l  to  mmd  mjunng  the  mammary  vessels  along  th6  aides, 
mskd  the  pleum  ben^Ui  the  bone. 

§  3*  BsH^j-thm  of  lh«  MpintmM  proeegies  &/  th  Pi^rtchrm,  and  of  th$ 
honei  of  ihe  pehU.—For  iUb  e]tS4?sction  of  the  spinous  fmxsawei,  m  ln- 
cyon  shyultl  be  inailc  sufficient  in  extent  to  expoie  the  Terfcelir»  aod 
the  muscles  lying  in  tlie  grooves  external  to  the  tnuoaTerse  piocesitt ; 
the?  hone  being  denuded,  tlie  diseased  portion  la  removed  with  Hey's 
saw,* 

Portions  of  the  bones  of  the  peUia  may  be  removed  \  th6  surgeon 
must  dioo&e  his  method  of  operMing,  according  to  the  nature  of  the 


•  An  iatereiBting  ojwe  in  wbiol&  thti  opemtjon  was  toceewftilly  pcribrmed  by  Dr» 
D»  L,  Ro^r»  for  die  removal  iif  the  flpiuous  pfocose  at  the  first  Imnbar  Ttpriebr*, 
w^fPtmoi  opcni  th«  sfutial  cord,  and  catiamg   pnmplegT^  b  to  be  fouod  in  hia 


Plate  XXXY, 
TREPANNING  OF  THE  BONESS  OF  THE  CRANIUM, 


SUmaiCAL  AKATOMT. 

Fia.  1,  Vertkai  ueiion  of  (he  cranium. — The  corresponding  cere- 
bral hcinispbere  h  here  slkown  covered  by  its  membmnes,  to  exhibit 
the  ramificatiouft  of  tbe  middle  meningeal  arteij^  and  the  iinusea  of 
the  dura  mater. 

a  a  a,  bran/chei  of  the  middle  meningeal  arttry, — This  artery  enters 
the  cranium  through  the  foramen  spinosum  of  tbe  sphenoid  bone.  The 
anterior  branch,  wbicb  is  tlie  largest^  winds  alung  through  the  groove 
in  the  anterior  inferior  angle  of  the  parietal  bone,  Oocafiionaliy  thkj 
groove  is  a  complete  bony  canal  an  inch  or  two  in  length*  The  po»- 
terior  branch  winds  along  the  squamous  portion  of  Uio  temporal  bone* 
Laceration  of  the  middle  meningeal  artery  usually  takes  pkce  at  th© 
anterior  infoxior  angle  of  the  parietal  heme. 

h  b  h^  dotted  €ourae*  of  the  superior  lonpitndinal  iinus, — This  sinus 
fe  lodged  between  the  two  cerebral  hemisphere«t,  and  b  formed  by  a  dupli- 
eature  of  tbe  falx  cerebri,  whose  course  it  follows  ;  its  posterior  fifth  ia  , 
feeeived  into  a  bony  groove.     It  commences  at  the  crista  galii  of  th#| 
eUimoid  bone^  and  tannin ates  at  the  internal  occipital  protuberance^  f,  at 
which  point  m  situated  the  torcuiur  Hi^rophili. 

di  tki  riffht  lateral  mnu9,- — The  lateral  sbujsea  are  partly  received  In 
the  grooves  which  e^pwate  the  superior  ftnd  inferior  occipital  foat9.J 
They  commence  at  the  internal  protuberance^  r,  and  pass  along  hori-i 
aon tally  towards  the  base  of  the  petrous  portion  of  the  t^mp^ral  boncp 
They  run  super6ci ally  for  an  inch  and  b  half  or  two  inchei,  after  whi<^i 
ihey  turn  inwards  and  downwards  and  pass  thzough  the  posterior 
foramen  ia^rum^ 

Fio,  2.  Applkation  of  ike  trephine.— ^c  a  ma,  four  flaps  formed  by  a 
crucial  incision  of  the  intcguni*?ot% ;  b^  the  trephine  in  operatioBt 

Fio.  3»  ^^{^cHon  mth  cutting  foreepg^  a,  of  the  bony  angles  left 
between  the  circular  openings. 

Fig.  4.  The  #ttr^fon,  with  a  Imiitulat  knife^  a,  ia  smoothing  the 
^gea  of  the  opening  in  the  bone. 
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UODK    or  OPERATIKG. 


The  piti^iit  aliould  be  pUced  in  &  borisdotal  po^Hion,  with  hk  head 

[ jeetisg  nfioii  a  board  coTened  with  a  pillow,  imd  ^mdv  hM  in  thw 

*fom^Qn  by  assistanta.    The  fcnigton  should  tSien  mnk^  a  enicial,  n  Y, 

or  a  T  shaped  iDdskm  Uirough  the  integutnentss  and  ihe  flap  Are  d!i- 

Isected  up  and  held  aude^    The  periosteum  i*  then  rasped  wp,  prerious 

L  to  appljing  the  ceBtre^bdt  or  French  tr^^pao,  or  better  ^tUI  tb^  English 

'  trepMzie,    Kthe  trepan  k  used,  its  otowd  and  perforator  must  be  tir^t 

ftftached ;  then  holding  It  in  the  right  hand  like  a  pen,  the  point  of  die 

^  p6r£>raior  h  pkeed  ujjon  the  denuded  bone,  the  ebony  knob  on  the 

^top  of  the  trepan  is  held  betw^n  tbe  tlmmb  and  forefinger  of  the  Itift 

hand,  and  the  chin  pTe;9sed  firmlj'  upon  it,  while  ^'ith  the  right  hiind 

the  handle  of  the  instrument  is  turned  ^m  right  to  hfi.    Tb^*  perfo* 

'  lator  haiiEkg  entered  the  bone^  the  t^th  of  the  crown  poon  ma3ce  a 

^cinnilaT  groove.    When  thb  is  snfficientJj  deep  to  support  the  crown^ 

"  Ihe  perforator  m  rcmored,  and  replaced  hy  the  screw  ele\Titorp    The 

movements  of  rotation  are  oondnuedj  the  instrument  lieing  oeeadlon«l)y 

withdiEwn  to  clean  its  teeth  with  the  brushy  and  sound  with  the  ^tjh 

li  it  acta  equally  upon  all  parta  of  the  clrele,  or  if  the  bone  is  already 

sawn  through  in  gome  plaees.    When  thb  is  found  to  be  divided  tlirough- 

Out  iti  Yvhole  circumference,  loosen  the  osseous  dL'*c,  and  raise  it  with  the 

^levator.    When  the  opemtion  la  concluded,  if  the  section  is  not  smooth, 

the  projecting  points  should  be  removed  with  the  lenticulw  knife. 

With  the  trephine,  the  operation  ia  more  aimpl«\  The  indtrumtiit  i| 
firet  applied,  witli  ita  perforator  prcijected,  to  the  denuded  bone,  and 
it  is  n>tated  from  right  to  left,  and  from  left  to  right,  with  tlie  proper 
degree  of  pressure,  unb'l  a  channel  is  trriced  by  the  teeth  of  the  cmwn. 
The  perforatijr  should  then  be  wiihtlrawn,  and  following  the  same  tu](^ 
as  given  aboTCt  the  operation  is  continued  until  the  bone  m  sawn  through* 
When  it  Is  necessary  to  apply  the  trephine  several  times,  the  sec- 
tions of  the  bone  may  be  made  at  certain  distances  from  eauh  other, 
and  the  bony  interval  divided  through  with  Hey^s  saw.  If  the  sec- 
tionii  cut  into  one  another^  the  bony  anglea  which  remain  may  Ite  re- 
moved  by  cutting  nipf^ers. 

If  the  operation  of  trepanning  is  performed  for  dopresscd  bone  alone, 
the  ctevator  should  be  slipped  between  the  cnmium  and  dura  mater, 
without  injury  to  the  latter*  A  longitudinal  or  crucial  incision  with 
the  point  of  the  bistoury  should  be  raadei  if  there  is  any  liquid  which 
rec^uircs  exit  from  beneath  tlie  dura  mater. 


OPERATIOKS  UPON  THE  EYE  AND  ITS  APPENDAGEal 


OPERATIONS  UPON  THE  EYELIDS. 


SURGICAL   AXATOMT. 


Et/elith, — The  atracture  Df  the  eyelida  presents  to  us  the  fdlkmhg 
elements  for  consideration : 

HL  The  nkin^  fine,  soft,  elastic  and  loosely  attacbed  to  the  sukjaeent 
tissues ; 

2d*  A  Imj^T  i>f  Ififmllaled  cellular  tismCt  uaiting  the  skin  to  the 
muscuI^T  tayer.  This  tissu^  very  Itx^ely  connected,  ia  fmm  th^  nature 
c*f  ilfl  fttrncturc^  favorable  tr^  the  dovelopment  of  encysted  tumors  ;  jt  is 
fi-eqviently  the  seat  of  serous  infiltrations  aud  erysipelatous  inflBmma* 
tions,  wluch  are  occasioned  by  trannoatic  lesions  of  the  eyelids  or  the 
face  ; 

3d-  The  muneular  laifer^  composed  of  concentric  fibres  of  the  orhkw^ 
hru  muscle,  ^hich  form  pale  »nd  thin  archea  upon  each  lid,  aod  ar^ 
only  nnited  at  the  externa]  cominisaure*  The  upper  eyelid  has  a  in 09^ 
cle  peculiar  to  itself,  situate  behind  the  orbicularis,  called  the  levator 
palpehrm.  Tliia  muscle  arising  from  the  most  Internal  portion  of  the 
orbitj  is  att^iched  by  an  aponeurotic  membrane  to  the  taraal  cartilage. 
It  receives  nervous  filaments  from  the  motorcs  ocuk*riim^  or  third  pair 
of  nerves,  and  its  ofBce  is  to  elevate  the  upper  Hil^  tho  movements  of 
depression  of  the  lower  lid  depending  upon  the  fecial  nerre,  Blep- 
haroptiBis  usually  depends  upon  the  paralysis  of  this  muscle, 

4  th.  The  tar  ml  cartUagm^  situated  beneath  tlie  muscular  layer,  are 
composed  of  thin  fibrous  lamellse  which  give  support  to  the  eyelida, 
and  prevent  their  wrinlsUng  or  folding  vertically*  The  cartflage  of  the 
upper  lid  h  al»out  double  the  width  of  that  of  the  lower.  These  carti- 
lages arc  united  internally  and  externally  by  a  palpebral  l^ament^  given 
off  by  tlie  orbitar  apoueurg«bi 

5th.  The  Mtihoniutn  fflandi  are  situated  between  the  tAreal  carti- 
lages and  ih^  conjunctlra,  and  open  by  minute  ibnimjna  upon  the 
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OPERATlONg  UTON  THE  EYELIDa 


Fig,  L  SijmhlqihaTQn. —  Von  Ammtm^s  mtikod. — Hie  portion  of 
tli6  eyelid  adb*3riag  to  the  globe  i^  included  between  tJie  two  indsion^ 
a  h^  and  t  h,  wlucli  separat-B  it  froia  the  rest  of  tlie  lid* 

Flo*  2,  The  same  operation  terminated.  The  edges  of  the  inekJon 
united  bj  Uiree  points  of  twisted  sutuiNi,  while  the  littlo  triangular  0ap^ 
0^  still  adlxerofi  to  the  globe. 

FiQ.  U,  Mpimnthua, — a  bcd^  an  cUiptiml  wound  caused  by  the  re-  I 
mo^-al  of  a  fold  from  the  akin  at  tbe  root  of  the  noset 

FtOt  4.  Bleph^troptosk, —  Ordmart/ tmlhati. — a,  self  closing  fopc6pB 
holding  a  fuld  of  the  skin,  b,  of  the  upper  Md;  <r,  idssons  excising  the 
fi^ld. 

FiQ.  6,  :7^^  ^ame  optratioiu^—HunCa  mttkoiL — aAf,  positiaii  and 
appearance  of  the  wound,  after  the  T^moval  of  the  flap* 

Fio,  5  U0.  TEq  operation  tertDinl^ted,  The  edges  of  the  wound 
lanited  by  pointa  of  twisted  suture. 

Fig-  0,  Bntfopium, — Jamoa^  method. — Tbe  surgeon  seizes,  with 
Adan^'  forcepft,  a^  a  verllciJ  foM  of  skin  and  exeisea  it  with  tlie  fla^t 
euned  Bcissors,  hcd^  the  same  operattion  after  its  performane©  at  tJte 
outer  angle  of  the  eje  ;  the  edges  of  the  wound  united  by  three  pol&L»  • 
of  twisted  suture. 

Flo,  7.  Eniropium, — CmmpfojCs  mttkod  m^ijkd  by  &utkrie^ — 
a  and  ft,  vertical  ind!=ilonfl  through  the  entire  ihiokness  of  the  lid  ;  td^ 
trausvemei  inciskin  half  through  the  lid.  The  edges  of  thk  i  nasi  on  $s% 
brought  together  by  points  of  suture,  teee ;  an  adhesive  strap,  jf,  &»- 
tens  the  threads  to  the  eyebrow. 

Fio.  8,  Eetrophim. — Jdafm*  method. — a,  the  first  incision  through 
the  lower  lid ;  the  aurgeon  seizes  the  edge  of  the  lid  with  the  forceps^ 
i^  and  with  the  seizors,  e,  exdses  a  small  triangular  flap. 

Fio.  0.  Thu  sarm  operation, — Dkffmhaeh^s  metAoiL — a&,  an  md- 
*irin  in  the  lower  lid ;  the  surgeon  with  the  forceps,  t\  draws  out  a  fold 
of  the  eonjiinctiva^  and  citcUes  \%  with  tbe  s<;i3aoia,  ft. 


Tlxte  XSXVII. 


OPERATIONS  UPON  THE  EVELID3  CONTINUED. 


Fig-  h  Eetropium. — BcsnmrreM^  method, — a  b,  first  incfebii  com- 
'jxysat3Mg  at  the  external  smgle  of  th(^  eye;  bc^  second  indmon  csom- 
menciug  at  the  tret  edge  of  t^e  lower  Hd  and  jotnijig  ilie  first  at  b  ; 
c  d  tmd  a  d^  two  incisions  commencing  at  tha  mternal  extremiti*3S  of 
the  two  fu^t,  and  uiiitiDg  at  d^  at  tke  fold  of  the  ocuW  and  palpohral 
conjtmctirse* 

Fio,  2.  The  mm4f  opemthn  cfmcluded. — ^The  edges  of  the  wound 
tmited  hy  three  point£>  of  suture,  a  a  a, 

Fio.  3*  Blepharoplajfti/, — Jones^  jmihod, — O^nraUon  Cfmdudpdt — 
«  &  e,  a  triangular  flap  drtiwn  up  to  cover  the  denuded  surface  ;  c  rf,  the 
intcgumcntA  brought  together  to  cover  the  wound  caused  by  the  dh* 
pkoemtDt  of  the  flap* 

Fio*  4.  BhpliMTopkiAtfj, — Dkffenhach^i  method, — a  6  c,  a  triangular 
wound  CAfused  by  the  removal  of  a  tumotir ;  6  d  and  d  f,  two  lu^isiona 
dreumscribing  the  cutaneoim  flap  which  is  to  be  drawn  mwarda  to 
cover  the  wound,  a  be, 

Fio,  5,  Biepharopiast^  by  tatskm.* — a  6  c  cf,  an  elliptical  wound  of 
the  iipp<*r  lid;  ce/,  an  incision  around  the  frontal  cutaneous  flap  in* 
tended  to  cover  the  wound^  ahcd, 

Fio*  d,  Th€  mfm  t^ratiim  cmclmlrd, — ^The  flap  eovcK*  the  wound ;. 
polutft  of  suture,  a  a  a,  fx^k*n  it  Uy  the  eyelid,  and  the  edgei  of  the 
wound  above^  b  e^  are  imitod  by  points  of  twisted  sutur*?. 

Fia,  *7*  MMirpation  of  iumoun  of  the  upper  lid. — The  method  of 
applying  Desmarrea'  forceps  (see  Instruments^  plat*?  8,  fig.  2), 

Fio.  8,  Extirpation  of  a  tumour  from  th^  inner  mrface  of  the  iower 
lid, — An  assistant,  with  a  pair  of  double  jawed  forceps,  a,  everta  the 
lower  lid  over  a  small  rod,  b  b,  while  the  surgeon  with  the  forcepSi  c, 
and  the  small  bistoury,  rf,  removes  the  tumour. 


METBODt    OF  OFEEAtlKG. 


C^hhrnaa  k  a  eong^euital,  or  an  accldeDtal  dimion  of  the  ej eUd*  If 
the  cleft  ifl  congenital,  tlie  edges  are  cut  awaj  and  brought  together  by 
two  or  ibn^o  pointa  of  twisted  suture.  If  the  division  is  Accidental  ftud 
recent,  the  blcedrng  edges  of  the  wound  should  be  united  in  the  game 
manner.  The  lirst  pin  e^hould  be  plaiced  through  the  free  edge  of  the 
lid^  and  tbis  aa  well  as  the  others  should  be  }>ussed  through  the  gkin 
and  tarsal  cartilnge  done,  and  not  through  the  whole  thickness  of  ih^ 
lid,  to  fivoid  causing  the  mfiammation  whi<^  th^ii  ec^taot  with  th^ 
globe  would  produce. 

AITKYLOBtEPHAEOK, 

AnhflohhplmTfm^  or  the  adhesion  of  the  edges  of  the  Hds  to  each 
other,  is  rtirt'Iy  congenital ;  it  is  frequently  ocscasioned  by  ulcerations  of 
the  taTBal  margins,  and  may  be  complete  or  partial.  If  it  13  [lartial^ 
the  adhesion  may  he  divided  with  probe-pointed  scissois,  or  by  a  bis- 
toury carried  along  the  groove  of  a  ilirector  introduced  between  the  eye- 
t^  and  the  lids.  If  the  adhesion  is  complete^  a  small  opening  should 
be  made  at  the  esternd  angle  of  the  eye  between  ih%  lidsf  and  through 
thiSf  a  director  being  introduced,  a  bistoury  passed  along  it&  groove 
divides  the  adhesions^ 

Before  performing  this  operation,  the  surgeon  sliould  fin^t  asaum 
himaelf  that  there  is  no  adhesion  between  the  lids  and  the  globe.  If 
there  should  be  aiiy  fibrous  bauds  uuiUng  the  palpebral  conjunctiva  to 
the  brdlj  they  can  usuully  be  destroyed  with  the  director,  Ihe  opera- 
tion being  concluded,  it  is  necessary  to  prevent  new  adhesjone.  For 
thi^  purjio^e,  ^istringcnt  lotions,  foreign  substances  placed  between  the 
edges  of  the  lids,  their  forced  separation  by  njeana  of  adhesive  plaster, 
and  cauterisation  with  the  nitrate  of  silverp  have  all  been  employed.  K 
adhesions  form  in  spite  of  these  means^  Amussat  recommends  1hm 
daily  destruction  by  a  probe.  Von  Ammon  prt^poees  to  dissect  up  a 
flap  from  the  conjunctiva  and  ap[ily  it  over  the  wound. 

SVMBLEPQAHOK. 

SymbUpkarGmy  or  adhtswn  of  the  eyelids  to  the  eyehdlt^  is  very  rarely 

congenital,  but  frc^^uently  results  as  a  consequence  of  inilaniniationa  of 
the  palcbraly  or  ocular  conjunction.    This  affection  consists  of  adhe- 
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mils  caused  by  filaniBnti^  of  fibrom  tksu^  more  or  lees  nmnerouSf  yvhmh 
unite  die  conjimctiva  of  tlw  liijb  to  the  glcjki  of  the  eye ;  th^y  cauae  im- 
mo\Miy  of  the  argao^  and  r«i|iiire  d  nisi  oil  If  tliey  ar*>  few  and  iso- 
lated, the  J  may  be  cut  lliiX)Ugli  with  probe  pr>»U**d  &(?i5sar9,  curved  on 
their  flat  surface.  To  prevent  tbc  f^roifition  of  n*?w  adhes^ions  of  the 
eut  surfaces,  the  eyelids  should  be  drawn  outwards  wttL  &trij:i«  of  adhe- 
sire  pbster,  so  as  to  prevent  the  contact  of  the  cut  suifaees*  When  thd 
fibrou.^  bands  are  numerous  and  close  together,  rendering  the  eyeball 
immoveable,  the  following  optmtion  should  be  performed  : — 

Von  Amtmn^s  jmtfmd. — (PI,  36,  %.  1  and  2.) — Two  inosions,  e  h^ 
and  a  A,  carried  tlirouEfh  the  eyelid,  should  l"»e  made  to  circumscribe  all 
thai  portioin  of  t!ic  lid  whieli  adheres  to  the  globe  of  the  eye.  The  tri* 
flsgnkr  fiap  thiB  isolatad,  accompanied  the  eye  in  all  its  movemcntu^ 
l%e  lips  of  the  wound  in  the  lid  must  now  l>e  brought  Uigether  by  two 
or  three  p^jiuts  of  t wished  suture.  This  union  \^  made  iu  froat  of  tlie 
tli&ngubr  Hap  a,  (fig-,  2,)  which  still  remains  adherent  to  t}je  eyeball. 
When  the  cicatrisation  of  the  little  wound  in  Ute  lid  is  perfect^^d,  tho 
triaLngular  fliip  a  b  dissected  off,  the  relajise  which  would  huve  reesulted 
fmm  the  oonUicli  of  the  Iwo  blecdini^  surfiicea  being  no  longer  to  be 
feared. 

J/ifffmbach'M  method, — To  arrive  at  the  same  result,  Diefi'eubaeh 
produces  an  artificial  entri>pium>  A  cjuadrilateral  flap  is  formed  by 
laaldng  two  vertical  iuci&ioas  one  at  each  angle  of  the  affected  lid.  The 
eyelaehes  &re  cut  off^  and  the  adh^iouii  lieing  deatroyc^  tho  quadrilate- 
ral (lap  h  t\tmed  inwar<b,  so  tlmt  tho  external  ai^jiect  of  the  lid  is  in 
contact  with  tlie  wound  of  the  eyeball,  and  c^mDot  contract  any  adhe- 
^031  with  it.  The  wound  of  the  ball  having  cicatrised,  the  eyelid  b 
ItfOiight  back  to  its  natural  position,  and  heals  in  ita  turn,  without  dan* 
ger  of  adhetiionft  forming  between  it  and  the  eye, 

Kl'ICANTIRTi, 


Von  Ammon  gives  the  name  of  ^platnthua  to  a  crescentic  (M  of  skin 
with  JU  concavity  extcniah  which  covers  more  or  leas  the  inner  angle  of 
the  eye,  (»©e  pL  Stl^  fig*  3»}  To  remedy  this  deformity,  a  vertical  fold 
of  the  t^kin  of  the  nosc^  on  a  level  ivitli  die  ejacantJius  is  seized  with 
the  forccpi,  and  cut  off  at  once  with  scissors  curved  on  their  flat  surface. 
The  fonnation  of  tlm  fold  uncovers  the  inner  angle  of  the  eye^  by  dmw- 
ing  inwards  tho  epicanlhua  wliich  masks  it.      The  re«?uU  is  an  oval 
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would,  who86  edge©  being  brought  togather  by  BUturea,  causes  tbe  dis- 
app^raoee  of  the  e[>kantkus.  If  the  deformity  afifects  both  eyes,  it  may 
be  remedied  by  a  &mgh  operatioju  A  fold  of  the  skin  on  the  dorsum 
of  tbd  n*>3e,  betweuii  the  ey**3,  k  cut  outj  and  the  edges  brought  to* 
g^tiher  as  above* 


BLEFHARO  PTOSIS. 

(Flaie  36, /f.  4,  6»  and  6  bm} 

Falhng  of  the  upper  hd  has  been  named  Blepharopto^^^  PlosU,  and 
BUpharoplegia.  It  may  be  produced  by  a  rcdundaDey  of  the  iutegu- 
mcnts,  or  by  partial  or  eomplete  paralysis  of  the  Icmfor jfalpchrm  sup^ 
rwrk.  The  surgical  treatment  of  this  affeetLon  coos  bis  in  removing 
the  superfluoujs  position  of  the  lid,  thus  equalising  ita  extent  with  its 
fiiuetions. 

Ordimirt/  rncthod  (fi^*  4), — Seize  with  the  ^elf  closing  forceps  a, 
a  transvenao  fold  of  the  skin  b^  of  the  upper  Ud.  It  is  essential  tlsat 
the  fold  of  akin  removed  should  be  of  anch  si^e  that  the  patient  may 
hA  enabled  to  close  the  eye  after  the  operation ;  if  the  fold  la  too  anialV 
a  second  operation  will  be  required ;  if  loo  large,  ectTopiuin  may  b« 
tlie  result*  The  skin  should  b©  excised  with  a  single  cut  of  theseissoiB 
f*  The  result  i^  an  elliptical  wound,  whose  edges  should  be  brought 
togetiier  by  two  or  three  |ioint!i  of  suture.  Some  surgeons  introtluce 
the  threads  into  the  fold  of  skin  held  by  the  forceps  and  afbrwarda 
excise  it  in  front  of  them,  by  this  means  having  the  suturea  ready 
placed  in  the  edges  of  the  wound.  The  adoption  of  thia  practice 
abridges  the  operation,  and  renders  it  less  painful 

II a  Tit  a  mtthml  (fig*  5  and  5  ^if)*— After  shaving  tJie  eyebrow,  a 
«emi-elliptii!i*l  lilup,  ahc^  is  removed  from  it  llie  extent  of  the  flap 
fiUould  depend  upon  the  degree  of  the  relaxation  of  tlio  lid;  tbo 
edges  of  the  wound  which  results  from  it^  removal  are  to  be  brought 
together  as  above.  By  tliis  means  the  upper  lid  is  drawn  up  (see  fig. 
5  bis).  In  this  operation  the  inferior  fibres  of  the  ocdjuto-frou talis 
muscle  are  exposed,  and  the  uppr  lip  is  attached  to  them.  The  cica 
trix  of  the  wound  h  eonceitli^d  by  the  eyebrow,  Sedillot  proposes  to 
mak(^  use  of  the  eotruz/ator  stipircitn  by  dividing  its  external  iasertion^ 
and  bringing  it  down  upon  the  Ud,  By  this  method,  the  niovemeDl» 
of  the  eyelid  di^pt;nd  upon  those  of  the  corrugator  muscle. 
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E^fTROFIUM. 


l^ntn^pium  is  tlie  affee^on  cattied  by  inversion  of  the  eyeli<k*     The 

surgical  trmt£n*siat  of  this  ciis^ase  thould  depend  upon  the  iintur^  of 

%h^  cai]S€9  which  produce  it.     Among  thi^se  may  be  enumeralod^  dia- 

eaged  oondltioa  of  the  akin  or  of  the  mucous  membrane  lining  the 

ey^lidij  eontraction  of  the  othkuhrU  muiicle,  alterations  of  th©  taraal 

cat tHagg,  &c.     Entrupiiim  produced  by  reUxation  of  the  skin,  or  spm- 

modie  contractions  of  the  orbicularis^  may  be  sucoesafnUy  treated  by 

a^tring^nt  or  anti$paimt>dio  lotioiL^ ;  adheaive  strapi  holding  the  dia^ 

eased  lid  tamporarily  everted,  wilU  often  ftuJEce  to  cure  M?nUo  ontro- 

pium.    If  these  meuitis  should  prove  ineOFt:ctu%l,  recioai^  may  h^  had 

to  blisters  (Carron  du  ViHards),  or  cauterisation^  which  mU  result  in 

ciQitrioH.*,  the  ci^ntraction  of  which  will  produce  an  eversiou  of  the  lid, 

Th^  blister  should  tak^  the  shape  of  the  \hh^  and  be  kept  open  for 

everal  iltijB,     A  \Tsibie  cicatrix  is  the  resulL     Caak'rlmilhm  h  effected 

r %ith  a  red  hoi  irun,  or  witli  sulphuric  acid.     In  u-ntny^  the  r^  hot  irou^ 

a  Baer*»  iipatula  should  first  be  introduced  beneath  the  lid  to  support 

,  and  protect  the  globe  of  the  eye ;  a  small  cautery  iron  heated  to  a 

flnU*  beat  is  then  rapidly  C4irried  across  the  iiitegmnent  of  thi^  t'yelid 

so  as  to  leave  a  trsiusverao  eschar*     Cauterisation  with  aulphurio  acid^ 

i  prn>[>06ed  by  Quadri,  is  loss  painful     After  det^rmininn;  tlie  position 

ad  e^ttent  of  tU^^  tischar  to  be  produced,  the  ey^t-ball  is  protected  by 

means  of  a  strip  of  adhesive  plaster  applied  over  the  fissure  of  tho 

Ink;  a  small  quantity  of  sulphuric  acid  ii  then  rubbed  transversely 

over  the  lid  with  a  glass  nxl,  or  a  pencil  of  asbestos*    After  the  add 

has  romaiued  sume  ten  or  fifteen  seconds,  it  should  be  wiped  oft    If 

thu  disease  is  not  cured  by  the  first  cauterisation,  it  may  be  several 

time*  re[>eated,  until  the  Ud  has  re^um<:Mj  its  natural  [fosition.     It  sotno- 

times  happens,  tliat  iho  operatjon  k  carried  a  little  too  far,  causing 

e*€irsioa  to  aucoeed  invt^iraion.     This  k  remedied  by  attaching  a  thread 

to  the  eyelashes  and  fastening  it  upon  the  cheek  for  the  upper,  npoii 

th**  forehead  for  the  lower  lid. 

JSxctswa  of  fJw  »kln^  proposed  by  CcIsujs, — TMs  is  performed  in  thj> 

wor^t  ciisos  of  entropium ;  a  transverse   fold  of  skin  is  excised,  wbosd 

^«ize  i*  pirop*>ftioncd  to  the  extent  of  the  inversion.     Thc^  nictliods  de- 

icribed  for  the  operation  for  blepharopto&is  {sm  pL  36,  fig.  4,  5,  and  & 

U$\ — ore  uho  appbcable  to  tutropium* 
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Jmis&ii^s  method  (see  pi*  06^  fig.  6).- — Instead  of  a  trans veree,  a 
vertical  fold  is  seized  T^Hh  Adzims^a  foiX'4?p8  a,  and  eidsed  with  tbe 
curved  scissors  k  The  ed^es  of  tiki?  wound  are  united  either  by  threads 
passed  tlimugh  Llie  fold  of  skin  befura  its  excision,  or  by  points  of 
twisted  suture  €  d.  It  is  sofu^litaea  Eecesaary  to  excise  two  or  ihie^ 
fold^,  one  not  sufficing. 

CramptQii^s  method  modified  iy  Guthrie  (see  pb  36,  ^g.  T)- — 
Usuflliy  performed  in  cases  of  entrojnuiHj  dependent  npon  a  diseased  or 
defective  condition  of  the  tanial  card! age*  The  surgeon,  with  straight 
scissors,  makes  a  vertical  incision,  a,  through  the  entire  thickntss  of  the 
lid^  a  little  external  to  the  punctum.  A  similar  incision,  6,  i*  made 
near  the  external  angle;  the  flap  between  the  two  incisions  is  then 
turned  np,  and  they  are  united  by  a  transverse  section  thn>ngh  the  mu- 
eons  tnenibriiiie  only.  The  fliip  is  then  allowed  to  fall  hack,  and  a 
transverse  fold  of  skin,  ed,  n  cut  from  the  integumnnt-^,  the  threads, 
*  «r  p  c,  serve  to  unite  the  lips  of  the  wound,  and  are  fastened  u|k>q  the 
Ibrehead  with  the  adhesive  strap,  jK  This  pHinful  and  difficult  opera* 
tion  cau.HL"i^  i%  permanent  deft>rn3ity  of  the  lid,  and  is  now  mrely  emjiloyed. 

tSaanderi  metkod  consfets  in  the  removal  of  the  tamal  cartilage. 
After  iatrodudng  a  Beer's  spatula  beneath  the  ltd,  an  indsion  is  matle 
extending  from  one  angle  to  tlie  other,  parallel  to  tiie  edges  of  the  lids^ 
and  one  or  two  lines  from  the  root^  of  the  eyelashes ;  the  skin  is  then 
dissected  up  to  the  orbitar  edge  of  the  tarsal  cartilage,  wkidi  is  seiied 
with  the  forctips,  detiiclied  froro  the  conjunctiv^a,  and  removed. 


TRICHIASIS* 

Trichiasis ^  or  inversion  of  the  eyela4ies  upon  the  mucoua  membrane 
of  the  glolie^  diflfen*  from  entropium,  in  the  fact  that  in  the  fornivr  the 
tai>*al  c^tftilage  retaius  its  natural  fxj«silion. 

The  disease  depends  either  npon  an  nnnatural  direction  of  llie  eye- 
laahefl,  or  upon  an  al 'normal  ^»%  of  ^rowth«  There  are  in  the  latter 
ca^  sometimes  two  rows  of  cili®  (di«ikMaMi8)^  or  even  three  {irisfich' 

Tricliittsis  Is  complttt  when  all  the  cllias  are  inverted ;  pariiai^  wlien 
a  few  only  h.'ive  thi§  unnatural  tendency.  The  same  o|»eratjon»  nhich 
have  been  nlrwidy  desrril»ed  tV>r  entropium,  proj*ortioning  tbt*nj  to  the 
gravity  of  the  diaea^,  may  be  performed  for  complete  trichiasis,  whieb 
depends  upon  simple  invei^ion  of  the  hisheft  alone*     In  fiartial  trichia* . 
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SB,  DesniaJTes  sebas  willi  a  double  atmbismua  lif><ik,  a  small  iTETisverfe 
fold  of  «kin,  near  the  edge  of  tbe  lid  where  the  evelasbc*s  are  invert^jd^ 
apd  exeisef  it  witb  a  cataract  knife;  the  n^nh  h  a  smtiW  wounU^  which 
in  beallngt  draws  back  th^  cilise  to  their  nornial  petition. 

Tke  cilim  fiin^  be  ffiwie  Ui  turn  outwards  and  resume  their  natural 
direetjon  of  growth,  hj  everting  arid  fiistenioij  ilki*m  lo  the  int^'gumeiit 
of  the  lid  by  mean*  of  ailhes^ive  plaster,  or  by  the  skilful  ajuilication  of 
colio*boti.  Teachirtg  the  patient  to  eoiploy  the  iii>g<3r,  preTiously 
moisttitied  in  the  mouth,  to  turn  the  eyelfisbes  outwards  frpquenlly 
durinif  tli<*  day,  will  also  answer  the  same  purpose.  These  metboda  of 
cute  are  only  applicable  in  cases  of  partial  trichiasia* 

Eztrmtion  may  bt3  performed  alone,  or  united  with  muierimtimi* 
lafih  must  be  eitmcted  by  itself  with  depilatt>Ty  fufc*?p.  The 
Operati«.m  requires  to  be  frequently  Tef^oated,  and  to  prevent  the  hairs 
Lfrom  growing  again,  eauterii^tton  has  been  connected  with  it  Chumps 
ne  me^  a  small  cautery  iron  terrainiit^d  by  a  ball,  from  wliicb  a 
^  loe  needle  projects^  The  ball  is  heated  to  a  white  heat,  and  the  point 
of  the  needle  introduced  into  each  bulk  The  opetation  Is  tedious, 
painful  and  drlBcult,  Carron  du  Vilkirs  introduces  a  long*  pin  into  each 
bulb  ;  iht*  pins  lh**n  united  in  a  bundle,  and  grasped  between  tJie  jaws 
of  a  pair  of  curling  tongs  healed  to  a  white  heat  The  heat  k  ins^tantly 
Qommuiucated  to  tbe  pins,  and  all  the  bulbs  are  cauteri^d  at  the  same 
time. 

In  CMtirptitintf  the  bulb?,  as  jirojKJsed  by  Vacca  Berllnghieri,  an 
ivory  !a|)atulfl  h  introduced  beTieath  tlie  eyeli^l,  and  an  incision  made 
parallel  lo  it&  edge,  attd  carried  as  far  as  the  di^a^e  extends*  Two 
small  ijicliions  are  made  at  right  angles  with,  and  at  the  f-xiremities  of 
tlie  first ;  t!ie  small  cutaneous  flap  thus  formed  ia  then  rai&ed  and  the 
bidbs  eitpoeedr  which  one  by  ono  are  dissected  out  Petre<:)mni  of  Ly- 
ons, removes  the  ent^meous  flap  entirely,  and  tbe  cicatrisation  of  tlie 
wound  pro*lucea  a  favorable  e version  of  the  barder  of  the  lid, 

MxtisfOft  of  the  eii§«  qfthe  lid  m  fx-rfonned  with  acissora,  care  being 
^t|ken  not  lo  injure  the  puncture*     In  partial  triehiai^in,  Schreger  eidses 
vT  ft}ui]:»ed  flap,  the  aame  m  in  Arlams^  operation  for  ectropium. 


ECTROPniM* 

(Ptafe  m,fig'  Band  9,  and  Plate  37, /f.  1  and  3.) 
VMctropium^  or  eveTsioa  of  the  eyelids,  ia  frequently  produced  by  the 
He  causes  m  «^ntropiuiu* 
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Diaeaics  of  the  eoajunctivaf  daformitii^s  of  the  tarsal  cartilage,  con- 
traction of  lliii  skin,  and  tbe  BfTvctiona  whicb  giro  rise  to  it,  disease  of 
the  orbiculjiiia  ttmsdf?,  &c.,  are  among  the  causes  ^hich  produce  llie 
eevei^d  varieties  of  ectropium,  requtnng  dilfm'eot  methods  of  treatmoiiL 

Mttrt^htm  caused  6y  dtsea-^f^  of  th^  canjunctiva,^^lt  acute  inHanH 
toation  of  llw  coiyunctlva  produces  a  temporary  pufly  b welling,  the  ee- 
tropiitm  whitih  faults  from  it  maj  ufiiiallj  be  remedied  hf  Marificalion 
or  the  ttpplicalioti  of  tho  »itmt«  of  silver.  But  fdiould  the  conjunctiva 
become  hj'f»ertrophJed  and  covered  with  fungous  granulatioiis,  cauteri- 
BadoQ  will  bo  insufficient ;  the  swelling  cauiied  by  the  iirotrutUng  mu- 
cous mem\>mnoe  mu^t  be  excised-  The  conjunctiva  should  be  seized 
with  the  forcep,  or  a  double  hook,  and  the  exuberant  gmwth  cut  off 
with  the  curved  scissors ;  the  eyelid  is  tlien  turned  hack^  and  kept  in 
apposition  with  the  globe  by  a  compre^  atid  1>andagew 

Aiityllus  remo^^ed  n  triangular  flap,  with  it&  hfi^ie  towards  the  edg«  of  J 
the  lid,  frum  the*  mticims  tncrabrane.    This  difficult  o|>eration  offers  no 
advantages  over  tlie  former. 

DleffmbacJiii  methods — (PU  3G^  flg,  9.) — Mak^  a  transverse  indsioti, 
a  A,  upon  tlie  skin  of  the  eyelid,  beyond  tlie  ifirsal  cartilage,  and  cArry 
it  through  tlie  lid  to  the  conjunctiva.  Seisse  the  mueoua  memhrtuie 
with  tho  forcepit  c^  and  draw  it  through  the  wound  until  the  eyelid  is 
inverted,  CutoffthB  portion  of  the  roemhrane  with  fin©  i^cisaors,  and 
tinilc  th<>  lijis  of  the  wound  in  the  conjunctiva  to  the  inferior  lip  of  the 
wound  in  the  integuments  by  a  feiw  points  of  suture* 

AdamH^  tit ef hod  (pi.  30,  fig.  8). — This  operation  should  be  per* 
formed  when  the  eetropium  b  caused  by  tix^  great  leugth  of  tJie  lid. 
A  triangular  flap  extending  through  the  entire  thickness  of  the  lid  » 
removed.  The  base  of  the  flap  should  be  at  the  border  of  the  eyelid, 
and  pTO|x*rtioned  in  sisie  to  tho  amount  of  relaxation.  The  edg^  of 
the  wound  arc  brought  together  by  points  of  twisted  iuture,  as  in  the 
operatiou  fur  c«>loboma. 

Btitmarrex*  fnetkod  {|il  37,  fig*  1  and  2).^ — ^Besmarr^  to  avoid 
the  unseemly  scar  pr^jduced  by  Adams*  method,  performs  the  following 
op  ration  :  he  makes  a  transverse  incision,  at,  from  lije  ejttcmal  angk 
of  the  eye;  a  second,  eh/m  carried  from  the  odge  of  the  everted  lid 
to  join  the  first  at  b.  Two  otherSi  c  rf,  and  a  d^  form  a  small  triangulif 
flap  upon  tlte  conjunct iva,  whose  bane  cuinddes  wiUi  the  buse  of  the 
fiifct  flap  a  6  c.  Ho  then  eicises  tlie  tissues  betww^u  ihesHs  incisions,  and 
unites  t'i«  edges  of  tlie  wound^  a  6,  and  c  fr,  with  points  of  suture^  (fig. 
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2,)  a  a  0,  The  cicatrix  m  ooEiq0al8d  in  tlL@  wrinkles  at  the  eiterii^ 
ogle  of  the  eye, 
Eciropium  mn^fd  b^  the  dm^aiimi  or  malfhrfnatkn  of  Ihe  tarMm, 
— This  muj  be  remedied  by  escisioo  of  tlie  cartilage*  After  Temoving 
the  graDulatioQs  upon  tht  eoBJunetiva,  Weller  exs^^cta  a  etrip  of  thy 
tarsal  cartOage  one  or  two  Uo*ji  in  width,  takiog  care  not  to  injure  the 
extern;^  border  of  the  ejdid.    Tbo  woiiud  requires  no  treflUnent 

tinder   the  nanie  of  tanoraphj^  Walther  describcis  ati   o|ic ration 

which  consists  in  removing  the  two  extoroal  extremities  of  the  tarsal 

tilagea  in  one  triangular  flap.    The  base  of  the  flap  comprises  tbe 

rhole  id  the  extf^rnal  angk  of  the  eyo^  and  its  summit  is  directed 

oirmrds  the  temple.    The  Mps  of  ihe  wound  are  brought  together  with 

a  few  points  of  twisted  snture. 

£€tropiMm  /rmn   contract imi   of   Iks    skin, — Cii^atricies  following 

It^urns^  or  wounds  with  loss  of  ^ub^tance,  are  the  most  fi%<]uent  caiu?^ 

of  this  variety  of  eetroptum.     In  some  of  these  cases,  Adam.^^  metho<l 

tnajr  b#  adopted  (pL  35,  fig.  8),  one  of  the  incLsiomr  being  prolonged 

be\*nnd  the  aj»ex  of  the  triangle  formed  by  the  union  of  the  two. 

If  tlie  deatrices  are  of  small  extent,  and  have  contracted  no  adhesions 
with  tbe  suhjae42nt  bones,  tJiey  may  he  divided  transversely,  and  cica- 
truiatlan  promoted  whilst  the  lips  of  tlie  wound  are  kept  apart  by 
means  of  strip  of  adhesive  plaster^  er  by  the  introduction  of  foreign 
Ijodius  which  will  prevent  immediate  unioiu  Ama^sat  advises  the  daily 
destruction  of  the  inodular  tiamie  aa  it  forms  in  the  bottom  of  the 
wound- 

If  the  deatrii  adheres  to  the  borders  of  the  orbit,  it  should  be  eir- 
cumK^ribed  by  two  incbions,  and  the  lips  of  the  wound  thus  formed 
dissiC'Cted  up  for  some  distance  and  broiiglit  together  by  points  of  m* 
lure  orer  the  adherent  cicatrix.  This  operation  has  been  successfully 
performed  by  Von  Ammon  and  Desmarres. 

TLc  opxatiou  of  bl*^pbaroplajaty  should  bo  performed  when  I  he  dca- 
tiic^  are  too  estensite  for  Uie  employment  of  the  methods  alcove  de- 
scribed.   (See  pb  37,  ^g.  3,  4,  5  and  6  J 

Ttio  tlismaes  of  the  orhiculark  mtascU  which  produce  ectropium 
tm :  spaamodic  eootractiona,  and  diapliieement  of  itfi  muscular  fibreSi 
In  the  first,  the  usual  medical  rejnediea  should  be  employed;  if  I  hey 
fail,  tlie  fibres  of  the  muscle  may  be  cut  across  beyond  the  border  of  the 
taisiiJ  cartilage;  m  the  fieooud,  Desmarres  recommends  eauterisation 
with  sulphurie  aiad,  or  th^s  exdsion  of  a  fold  of  skin  near  the  ciliary 
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border  of  the  eyelids,  Tbe  rerao?nl  of  tiik  fold  of  skin  tends  to  ap- 
proxhaatA.^  die  muscular  fibres  which  are  at  too  great  a  dktan^  ^oa 
the  free  border  of  the  tarsal  eartilttge. 


TUMOCTRB    OF   THfi   STELLDB. 

let.  Mncysted  ttimQurs^^-UhmQ  are  found  upon  the  free  borders  and 
the  aurikse  of  the  eyelids,  and  are  indolent,  circumscribed,  and  very 
moveable*  According  to  their  dtuatlottf  they  are:  1st  stibeutaneoiu ; ^ 
2d»  fiubmuscHlar,  lying  bentiath  the  orbtcuUiris  muscle,  and  con 
qiiently  less  move^ible  than  the  first;  3d.  eiibmueous,  ^ptig  bet^ 
the  taraal  cartilage  and  the  conjunctiva* 

The  inig&cal  meana  employed  for  their  removal  are  r  tntitrwtt^  eautt* 
rmation  and  efcmoTi>.     They  may  be  opemt-ed  upon  from  the  externa 
or  ii'om  the  conjunctival  ^j>ect  of  the  lids ;  their  situation  furnishes  the" 
indications  of  the  method  to  employ*    Their  exiirpation  from  tlie  oon- 
junctivul  ij^petl  of  the  lids  ha^  Uie  advantage  that  it  leaves  no  visibl*| 
cicatrix^  and  b  le^s  liable  to  be  followed  by  eryisipelas,     Inemtm  alottls 
rarely  suffioes  to  prevent  relapse^s.    It  is  to  he  preferred  in  tumotiff 
aeatt^d  Ijetween  the  conjunctiva  and  the  tamal  cartilagi?  and  adhering 
to  the  latter,  whose  extirpation  would  reqnire  wounds,  which  in  cie&-1 
trising  might  finally  cause  entropium. 

Incision  n^compftnkd  by  eanti^nation  witli   the  nitrate  of  eilv^r  ift 
jfHOire  efteetual ;  it  ia  foUowed  by  adhesive  iiiflanimatii>n  of  the  pari<?teil 
of  the  ept 

To  jierforra  the   ojjerationa  of  incision,  or  excision,  of  thf^f  ^ysttJ 
tlirough  the  conjunctiva,  an  assistant  should  hold  the  lid.  either  with  hi 
fingem  or  ^^ith  a  pair  of  double  jawed  blunt  forcepB^  everted  over  a  small 
rod,  (see  pi  Zl,  tig.  6)  f  the  »nrgeon,  armeS  with  a  pair  of  foroepi  and  J 
n  bistoury,  then  makes  an  incis^ion  through  ijtie  conjunctiva  extending  i 
little  iK^yond  the  tumour  to  tJie  right  and  left;  the  cyst  should  then  1 
dissected  up  and  removed  without  cutting  into  it.     In  removing  eyBls^ 
through  the  inti?gumentft,  the  lid  should  be  held  by  the  fingers,  ajid  ihe 
direction  performed  as  described  above.     In  all  fliese  operatiotist,  the 
tumour  is  to  be  isohited  from  the  tarsal  cartilage  with  much  fsj*e. 

Pamarrei  nuthod  (pl»  87,  fig.  7). — Thk  method  has  the  ad%*Ai)- 
tage  of  fivcilitating  tlie  operation,  oa  the  eyelid  is  supported,  and  the 
hemorrhage  arrested  by  tnean^  of  compression  around  the  tumour*  A , 
pair  of  forcep,  {me  Initrumenta,  pL  8,  fig.  2),  one  of  whose  bratKilii 
is  terminated  by  a  plate,  and  the  other  by  a  ring,  is  used  to  hold  the" 


lid.  The  instrumeot  being  closed  by  mourn  of  a  sct^w,  the  hamorrhigi^ 
b  arrested  by  tbc  compression  of  tlie  ring  wjH»n  the  parts  siirRviindjng 
the  tumour.  The  forceps  are  held  by  an  nssistjmt,  and  the  surgeon 
extirpates  the  tumour  gfti^r  the  method  whidi  has  beeu  describod 
above. 

2d,  Chalozmi  in  a  small  indolent  slightly  moveable  tumour  situated 
an  the  ftm  border  of  the  lids.  A  series  of  them^  having  the  appear- 
aaoe  of  o  string  of  beads  extending  from  one  angle  of  the  pye  to  the 
ciliier,  ta  of  by  no  means  rare  occur rence.  The  various  operations  de- 
scribed for  the  romoml  of  encpted  tumours  fire  also  appiloahto  to  this 
affection, 

3d,  Efictxh  tmnjaurn. — Compression,  ligature  and  cauterisation  ha^e 
Usen  sujccessfully  employed  for  their  removal.  The  form  and  extent 
the  tiunour  should  indieale  the  method  to  be  adopted ^  Caron  du 
TiUais  pasi&es  a  number  of  needles  through  the  tumour,  vi^hieb  he  after- 
w^iaIs  attajches  to  a  metallic  ball.  This  l>all  is  heated  to  a  white  heat, 
and  the  csinterisatltin  which  ensues  is  followed  by  suppuration,  which 
4mUopk  the  tumour, 

4th*  Cmicerous  imrwurs, — ^No  geji*^ral  ndea  ean  be  given  for  their 
removal ;  they  may  be  cireumscriU.d  by  a  curved,  or  included  in  a  V 
Bhaj>tid  incision.  The  lipa  of  the  wound,  when  its  form  and  extent  will 
pennit,  should  be*  brought  together  by  j)oint^  of  suture. 

5th,  J^ficanihiJt,  or  tumour  of  the  caruucula  lachrytnalis,  may  be 
treated  by  caustics,  or  extirpated>  The  latter  is  to  be^  preferred*  Th© 
lumour  nbould  \m  drai^'n  upward  and  outward  with  a  hook  or  forceps, 
ftnd  tli'^n  cxcistid  with  the  histour}^  or  curved  scissors. 


ntiepiiAtioPi.A8Tv. 

(Ptm  37,  Fig,  3,  4,  5  and  6,) 

Uifphuro}^iQjfff/  m  an  operation,  by  which  the  eyelkb  ,wUieh  have 
svijjt^ned  :t  partial  or  total  lo^  of  substance,  are  restored  at  the  expense 
of  the  adjac*'nt  jmrtfi* 

Thcrt>  arc  three  m**thod.-i  desorilied  for  attaining  thia  end,  tfxlermon 
or  xiidiuff  ;  dinpUicamiit  (French  m<?thc>d) ;  and  tmkthnj  of  tfu  fiap 
(Indian  naHbod). 

Ut,  Mcthiifl  hi/  ezirnii^^n. — JoTirn^  ope  ration  (pi.  37,  fig,  3)*^ — ^  After 
ktrmhly  exeifeing  the  margins  of  this  opening  iK'cnsioned  by  a  kuss  of 
'suUtiutc^*  which  in  tw  be  rent^avd,  two  vnrisiunfi,  ad^  and  l>  e/,  are  made 

la 
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from  iu  extretnitios,  which  form  a  V  Bbaped  0apt  ^^  tlic  forehead  for 
the  upper,  on  the  eheek  for  the  lower  lid,  the  base  of  this  triangulsT 
flap  being  intended  to  repair  the  injured  eyelid.  This  first  stage  of  ihe 
operation  being  finished,  the  triangnkr  flap  la  then  to  be  dkseeted  up 
and  jjartly  detnchedi  commencing  at  its  upex ;  bj  gentle  traction,  it  is 
then  made  to  tid^'anco  or  slide  along  until  its  base  covers  the  opening 
created  by  the  loss  of  i^ubstiince.,  which  it  k  intended  to  repair ;  it  is 
retained  in  its  place  by  points  of  ^vture,  and  the  edges  of  die  wouad,^^^— 
€  d^  whidi  tlie  change  of  position  of  the  apex  of  the  fiap  has  left  b^fj^^| 
hind  it|  are  brought  together  in  the  same  way.  The  figure  3  represents 
the  operation  concluded,  the  flap  a  kc  being  drawn  up  to  cover  the 
opening  oiiised  by  the  loss  of  substance* 

2 d .  Operation  fr?/  di^placmi m L —  D kffcnha cKa  me thod.-^ Dieffenbach 
having  removed  a  triangular  flap  uhc  (fig*  4)|  to  repair  the  wound 
thus  caused,  makes  an  indsion  from  the  external  angle  6^  to  the  point 
d^  and  carrying  it  from  thence  lo  f,  forms  the  flap  €h  d  c^  which  adheres 
by  the  pedicle  c  e.  This  flap  being  dissected  up  is  carried  over  the 
wound  ahcj  and  fastened  tlictts  by  points  of  suture  ;  the  wound  whickf^ 
remains  bdng  of  a  healthy  character^  rapidly  he^ls* 

3d.  Method  6y  twhiinp  the  flap.  (Graefe  and  Tricke),  fig.  5  and  G. 
— The  morbid  cicatrices  are  removed  by  the  two  incisions,  which  form 
an  elliptical  wound,  abed ;  a  flap  ii  then  cnt  from  the  tern poro- frontal 
region  for  the  upper,  and  froai  the  cheek  for  the  lower  lid.  This  flap 
should  be  made  one  or  two  lines  larger  and  of  the  same  ghape  a*  the 
wound  M'hich  it  h  to  filL  It  is  made  by  carrying  an  incision  from  the 
point  e,  along  ihe  hue  f/,  which  is  lo  be  brought  bnek  to  the  level  of 
and  a  little  extenjal  to  its  staitiog  point  e  ;  the  flap  being  dissected  up, 
must  then  be  twbted  upon  its  pedicle  and  placed  horizontally  upon  the 
wound,  abfd^  where  it  is  reLaitied  by  the  points  of  suture,  aaa^i^g, 
6)^  did  edges  of  the  re^uhing^  wound  c  6  are  then  brought  together  by 
three  points  of  twisted  suture^ 
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Plate  XXXVIIL 
OPERATIONS  UPON  THE  L.\CRYaiAL  APPARATUS. 


Fio-  1,  Veriieal  section  fram  hefare  hatkward^^  shmdn^  ihe  ar- 
Hmpmiimt  of  the  nasal  fos^ce^  the  mouth  and  tk^  pharynx, — a,  the 
Inferior  turbinated  bone  ;  6,  Laforest^a  sound  introduced  into  the  nasal 
dttOt  by  the  bfenor  meatus ;  c^  Belbc'a  sound  for  plugging  the  poete- 
rior  nares;  d^  Deleau^s  ealheteff  introduced  into  the  Eustaehian  tubee; 
fy  probe  introduoed  into  the  orifice  of  Stooo  a  duct* 

Fia.  2*  Anatomy  of  the  lacrimal  apparalm^ — The  kcrymal  gland 
and  its  exereiory  ductB,  the  puncta  IncrymaHLi  and  the  kcrymal  canab, 
tlie  lacrynml  sne  and  the  naaal  duct  oonatitute  the  lacrymal  apparatus. 

The  laerynml  piand,  ci,  is  composed  of  two  dktiiuit  portions  lying 
d«3Se  to  each  other.  The  largest,  or  orbitar  portion,  m  situated  in  the 
ssiali  fossa  of  the  arch  of  the  orbit,  to  which  it  is  closely  attached  by 
-fflifOlM  connect bns ;  its  anterior  border  lies  close  to  tbij  edge  of  the 
foof  of  the  orbit.  The  i^maller,  or  palpebral  portion^  is  situated  a  liLtle 
tower  and  more  external  than  the  former ;  it  is  covered  by  a  dense 
fibrouik  membrane  and  by  the  upper  lid  ;  its  infeiior  margin  frequently 
extends  as  far  ai  the  superior  border  of  the  tarsal  cartilage* 

The  puncta  are  the  external  orifices  of  the  lacryma!  canals,  6,  and  c. 
Situated  upon  the  free  border  of  the  eyelids^  a  line  and  a  half  or  two 
lines  to  the  outside  of  the  internal  commissuroj  they  present  the  ap 
pearatkoe  of  narrow  open  channels  upon  the  top  of  two  small  conical 
iuberc*les*  The  inferior  looks  upwards,  and  the  superior,  downwards. 
Their  calibre  ftllowa  the  introduction  of  a  hog's  bristle.  Among  the 
lithabitants  of  the  tropics,  their  diameter  ia  greater,  permitting  the 
easy  introduetion  of  a  small  probe.  According  to  Janin,  the  diameter 
of  the  inferior  pu  net  urn  is  much  greater  than  that  of  the  superior,  an 
aomtomi^l  arrangement  which  is  fciken  advantage  of  in  performing 
CKtIietemm  of  the  lacryma)  passage  < 
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Tlie  iacrt/mal  cannh^  h  and  c,  perforating  the  substance  of  tbe  eye- 
lids, conduct  the  teara  into  the  kcrymal  sac.  The  angular  direetion 
which  they  take  should  he  borne  in  mind  in  p^rformmg  the  opemtioa 
of  catheterism*  After  leaving  Uie  puncta,  they  take  a  perpendicular 
direction^  the  suf>erior  upwarils,  tiie  inferior  downwards  into  the  eyelid ; 
afbr  a  short  passage  of  about  a  Hue,  they  make  a  sudden  cur^'e  in- 
wards ;  the  superior  a  little  obliquely  from  above  downwards,  the  in* 
ferior  from  below  upwards.  The  lacrymal  canals,  thus  taking  a  din^ 
tion  towards  each  other,  open  into  the  kcrj-mal  ^m  Bomtlimes  by  tlie 
same  duct^  but  usually  tliey  are  separated  by  a  partition.  Their  tex- 
ture is  lo^jSD,  and  by  a  slight  traction  outwards  of  the  edges  of  the  hdai 
we  can  give  them  such  a  direction  as'*will  permit  the  intttfduction  of 
straight  probes.  Their  calibre,  which  is  greater  tlmn  that  of  the  puncta, 
is  always  nmiutjiined  uniform  by  tlic  elasticity  of  their  walls. 

The  lacrimal  $ac,  d,  and  the  na&aJ  duct,  by  their  union  form  a  sin- 
gle canal  through  which  tlie  tears  paas  to  be  discharged  l»oncath  the 
infenor  tiu-binated  bone  of  the  nasal  fossje.  The  lucr^mui  mu^  which 
IS  at  the  upper  portion  of  this  canal,  has  the  shape  of  a  pniall  oblong, 
vertical  rcsi?rvoir,  into  which  the  lacrymal  ducts  open,  Tenniaated 
aupcmorly  by  a  cal-ili^mc^  h  continues  inferiorly  with  tlie  nasal  dud. 
It  is  lodged  in  an  osseous  groove,  formed  within  and  behind  by  the  o* 
firt/fim  and  the  ascending  nasal  process  of  the  superior  maxillary  bone, 
its  external  half  k  membranous,  and  covered  by  the  tendon  of  the 
arbiadaris  musclet,  which  is  overlapped  above  and  below  by  the  lacry- 
mal sac-  This  r^hition  it  m  iraport^mt  to  recollect,  a*j  the  tendon  of  tlie 
orbkularts  serves  as  a  guide  whi?n  opening  into  the  sac.  However, 
the  insert  ion?i  of  this  ten  i  Ion  ho  me  times  vary,  so  that  surgeons  havt 
been  forced  to  have  recourse  to  other  guides ;  the  superior  orifice  of 
the  nasal  duct  is  situated  behind  the  bony  ridg©  which  is  met  with  on 
the  itiner  fide  of  the  bane  of  the  orbit  by  pasaing  the  finger  from  with- 
out inwardi^  along  the  inferior  orbitar  ridge.  This  oseeoun  projection, 
whidi  is  the  limit  of  the  lacrymal  groove  lielow,  is  the  most  oertaiu 
landmark. 

The  naml  mnai,  the  continuation  of  the  Iscr^'mal  sac,  is  formed  b  its 
of?seous  portion,  in  front  by  the  ascending  nasal  process  of  the  auporior 
inaxillaiy  biine,  within  and  behind,  by  the  m  unguis  and  the  smidl 
btKjk'tik**  prwesH  of  ih-^  infenor  turbinated  bone,  and  outwardly,  by  ll*^ 
inn^r  w&ll  of  the  antnimi  Through  the  pobtejior  wall  of  tlio  nasal 
canal,  we  may  penetrate  either  the  nasal  dmrn  or  the  maxillary  >inua. 


Plate  XXXIX, 

OPERATIONS  UPON  TIIE  LACRYMAL  APPARATUS, 
CONTINUED. 

Fig.  1,  CuthtUrwn  of  the  lacrimal  pauagtn  b^  the  mf trior  opfft- 
ti^  Qf  ik^  TUtiai  ducL — La/oresCs  method. — a,  first  poeition  of  th© 
sound  ;  6,  second  position  of  the  sound ;  its  point  is  witbin  the  inlbrior 
ori£co  of  tbc  aasul  duct ;  r,  third  position  of  tlie  aound  introduced  into 
the  nmal  duct. 

Fig.  2,  Temporary  dilatation  of  (Jt€  lacrimal  paMoges. — J,  L* 
PHiC&  method f  modified  ht/  Desmarrcs, — «,  tho  tiiiger  of  jm  asaisUmt 
43mwing  outward  the  oxtemal  angle  of  the  eyelids,  to  render  prominent 
the  tendon  of  tho  orbicularis ;  the  surgeon  has  mude  a  puncture  of  the 
kerym&l  aac  with  tho  histoury,  fc,  and  iriserted  tbe  probe,  c,  into  the 
opening. 

Fig.  3.  Third  step  of  iht  optration. — A  grooved  director,  a,  k  in- 
troduced into  the  kcryraal  canal ;  it  serves  m  a  guide  to  the  catgut,  i, 
with  which  it  is  intended  to  produce  thi\  temporary  dilatjition. 

Fig.  4-  Permanent  ditataitonf ;  introductton  of  the  canuia* — The 
canal  ha^-ing  been  opened  by  the  bistoury,  a*  which  la  pressed  against 
the  posterior  lip  of  the  wonnd^  tbe  surgeon  is  introducing  the  cunnla,  b^ 
by  aid  of  the  style-forcep,  c  (see  Instruments,  pi  VIII,  fig.  fi). 

U^Q^YUkL  TUMOUR  AlStD  TISTtUL. 


MODBB    OF   OFERAnsa. 

The  various  affections  to  which  tbe  lacrymal  appjiratus  is  suhje^ 
may  give  rise  to  a  mechaniad  stoppage  of  tbe  fiow  of  the  tears,  ot 
cause  an  accu  mutation  of  fin  id  In  tlie  lacrymal  sac^  which  will  diitend  it 
and  produce  what  is  called  the  lacff^mai  tumour.  If  this  tumour  is 
not  properly  treated^  it  increase*  in  size^  the  skin  inflames,  ulcerates,  and 
tlie  fluid  contained  in  tf*e  iac  is  discharged  through  this  accidental 
opening,  producing  flitula  laerymalis.     In  the  surgical  treatment  of 
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these  ftffectioiss,  one  of  the  three  folio wmg  ends  is  to  be  attained :  1st, 
the  re  estaWislimeat  of  the  natural  paiesiges  for  the  tears ;  2d,  the  for- 
m&tioa  of  new  passages ;  3d^  the  oblitemtion  of  the  natural  passages* 

§  U  He-eMtahdihmmt  of  the  natural  passages. — The  meam  employ ed 
fcr  this  purpose  Me — ^injectbns,  catheterbm,  dilatation  and  cauterisation. 

1st.  Injectmm. — ^Injections  are  frequetitly  used  with  saoceas  for  the 
feflnoval  of  obstructions ;  medie&ted  0uids  can  at  the  same  time  be  con- 
TOyed  into  the  interior  of  the  lacrymal  passages.  Anel's  ftyrin^o  ia 
i»iiaUy  employed  (see  Instruments,  pL  VIll,  fig,  11).  The  patient  being 
seated  in  a  chdr,  with  his  head  firmly  held  by  nn  assistant^  the  aurgeon 
holding  the  instrumenl  in  lus  right  hand,  stands  in  front  if  he  operates 
upon  the  left  eye,  and  if  be  vs  not  ambinlestrous,  behind  tlie  patient 
when  he  orperates  upon  the  right  eye-  The  fingers  of  the  hand  which 
is  disengaged  sliglitly  evert  the  lower  lid,  so  as  to  cause  the  opening  in 
ita  puncrtum  tu  project  a  little ;  tiie  punctum  of  the  lower  liU  is  prefer- 
red for  the  oi»eration  because  it  ii  larger  and  iti5  canal  shorter  than  tliat 
of  the  upper  Ud.  The  extremity  of  the  syringe  sliould  be  entered  per- 
pendicularly to  the  border  of  the  lid.  It  occasionally  happens  that  the 
punctum  contracts  aio  that  the  Inatrunaent  cannot  be  iutrodueed ;  this 
momentary  spaamotlie  resits taoee  is  in  general  eamly  overcome  by  mo* 
derate  and  well  managed  prci^ure^  The  extremity  of  the  instrument 
being  introduced  to  the  depth  of  a  line  or  a  line  and  a  half,  the  syringe 
ihonld  then  be  inclined  outwards  so  as  to  give  the  pipe  the  direction  of 
the  horizontal  portion  of  the  canal.  Having  at  length  entered  the  la- 
ciymal  sac,  the  surgeon  foreea  out  the  liquid  little  by  little,  so  as  to 
overcome  the  ol^tructions  in  the  duct.  This  being  effected,  the  fltiid 
will  flow  freely  into  tlie  nostriL 

2d.  Vatheteriftn. — Catheterisni  is  performed  with  silver  probes  snffi- 
dentiy  fine  to  pa^s  through  the  puncta.  They  are  usually  introduced 
through  the  superior  lacrymal  canaL  A  slight  traction  outwards  of 
the  upper  Uds  straightens  the  angular  direction  of  the  canal  into  which 
the  probe  U  to  be  inU^duced.     It  is  then  piished  into  the  nasat  duct. 

Oatketerum  h^  the  inferior  orifice  of  the  naml  duqL — Laformfs 
methods — ^Thb  k  performed  with  either  hollow  or  solid  sounds,  which 
•lionJd  he  curved  in  the  same  shape  as  the  canal  The  patient  being 
tested  with  hk  head  sHghtly  thrown  back,  an  assistant  holds  it  €rmly 
in  this  position  ;  the  surgaon  then  carrias  the  extremity  of  the  sound 
mto  dte  nostril  in  such  a  way,  that  by  a  movement  of  rotation  given  to 
llift  mitniment  its  point  will  pass  beneath  the  inferior  turbinated  bone 
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of  Um  naa;il  fos&au  {^dQ  pL  SQ^  iig«  1,  a).  This  lUovemeBt  of  rotation 
being  pei'farii]ed|  it  b  now  necesitary  tt>  dir(*ct  the  j>oint  of  the  ikoimd 
into  the  inferior  oriiice  of  the  nasjil  duel.  Thl^i  b  cffiscted  by  giving 
the  instrnniiint  a  hilght  movement  forward  and  l>ackward^  for  the  infe- 
rior metttus  is  ujetinlly  entered  from  behind  forwai*d ;  6,  represents  ihk 
second  position  of  the  sound,  Gidng  tlie  iofctrument  a  half  turn,  hy 
which  the  iiundl>2  is  carried  inwards  and  downwards  (see  c),  it  pjissos 
through  the  tuisid  duct  and  enters  the  lucrjinal  sac*  Solid  sounds  Are 
the  b«!st  Ebr  tlie  n^movnl  of  ub^tnieUous,  but  the  pai&age  onco  free,  tbe 
hollow  in!?truments  of  Geii^^ulnf  by  whidi  fluids  can  be  injected  from 
below  upwards^  iire  to  be  preferred  (see  Instruments,  pi,  VIIL,  tig,  8J, 

3,  Dilataimi. — M^ean^  method — Thia  consists  in  performing  cathe- 
terism,  thrnu^h  the  punctum  of  tJic  upper  lid,  by  meam  of  a  probe 
whoso  superior  extremity  lim  an  eye,  ihrougb  which  a  thread  of  iilk  is 
passed.  The  probe  is  carried  through  the  nasal  duct,  and  brought  out 
by  the  inferior  meatus  with  the  thread  attached  Uj  it.  To  the  inferior 
extremity  of  this  thread,  a  few  filaments  of  i>i1k  are  fastejied,  fiinning  a 
small  aeton,  which  is  introduced  from  below  upwards  into  the  kcryniAl 
sacj  by  pulling  upon  tlie  superior  extremity  of  the  thread  whicb  bnngs 
from  the  puuetum  of  the  upper  lid.  Or,  the  eyed  probe  may  first  b© 
introduced  and  pnssod  through  the  na^al  duct,  die  thread  and  seton 
then  attached  to  Jt»  and  all  dra^^  n  through  together  (see  pL  B8.  %.  3), 
By  ad<iptiug  tbo  last  mtithod,  the  punctum  runs  less  ri*k  of  bdng 
chafed. 

4.  Uilatatioti  %  an  artificial  0}}euhig. — J.  L,  Petit  firet  performed  the 
operation  of  opening  the  lacryinal  eac,  for  the  purpose  of  introdndiiig 
into  it  foreign  bodies  for  its  diUtatiun,  He  made  die  incbion  witli  a 
grooved  bistoury,  along  which  be  passed  a  bougie  which  was  chaaged 
every  day  until  tlie  canal  wns  suflTidently  dilated.  The  external  wound 
heakd  spontaneously. 

ScarjM  introduced  leaden  styles  into  the  nasal  duct  (see  InstmiueiitB^ 
I^L  VIII.,  fig.  13). 

Zemt  opened  the  ^ae  in  Uie  same  way  ;  but  instead  of  a  bougie  or 
other  solid  body,  he  introduced  a  fine  catgut  or  eyed  probe  into  tlie 
kcr)-mal  passage  by  means  of  which  be  drew  a  tent  from  below  up* 
wnrd  into  the  nasal  duct  Thb  method  differs  from  that  of  Mejem 
only  in  the  flict  that  the  artificial  o|>eniug  f»cilitates  tlie  passage  of  tbe 
probe* 

Poukau^  to  avoid  leaving  an  unseemly  scar,  made  an  ot>ening  into 
the  sac  from  thy  internal  aspect  of  the  eyelid* 
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Jurim  first  introduced  a  canula^  nlong  whic^li  he  p^sed  a  curved 
prube,  wbieli  b  brought  out  at  the  nostrils ;  to  this  probe  n  ihr^ad  h 
aitadied  by  which  the  tent  k  drawn  up. 

Pamard  (see  Imt^timeiits,  fig,  15)  pt^sscd  through  tbe  cAnuln  a 
wiitch  fiprmg,  which  ftam  iti  ela^^ticity  emergt^  at  the  nostril  «^and  to  it 
tJie  thread  with  the  teat  can  be  tied* 

FQurmer  atta^died  a  small  piece  of  load  to  the  tliread,  to  carry  it 
through  by  its  weight. 

Cafxinii  introduced  uitder  the  inferior  turbinated  bone  a  perforated 
dkkf  on  which  the  inferior  eatt^einity  of  Mojean'i  dyte  when  passed 
through  the  duct  is  n3ei2ived.  A  second  disk,  slid  nj^m  the  first,  seizes 
Qm  e:itremity  of  the  »iylt\  which  h  tti^u  easily  drawn  out. 

M.  Miifific  introducies  into  tlie  nasal  duct  from  below  upward  a  sound 
with  a  conc-L^aled  points  Tliis  in.^trum<:^nt,  when  inserted,  is  made  to 
pierce  the  anterior  wall  of  the  lacrymal  i^ac  from  behind  forwards  j  a 
thread  k  passed  through  an  eye  in  the  sound,  which  is  then  drawn  out 
beloWf  and  by  means  of  this  thread  a  tent  can  be  carried  into  the  pas- 

M*  Morel  Lavtdlee  uses  w  ith  advantage  a  style  slightly  curved  in 
the  ftbape  of  a  bow  ;  a  small  groove  in  the  extremity  of  the  imtrumeut 
serf es  to  retain  a  thread,  which  is  easily  seijted  below  the  turbinated 
bone  witti  tlie  forceps,  and  thtis  drawn  out. 

Thiie  are  the  principal  modifications  of  the  modes  eraplojed  by 
I*  L.  Petit  and  Leeat  for  carrying  a  tent  through  the  ductus  ad  nasum* 
Whatever  method  is  adopted,  the  rules  for  opening  the  sa^  are  the 


•  JDitmants*  nuthoti  (see  pi.  39,  6g.  2  and  3). — The  instnunents  re- 
^md  are  a  bistoury,  a  conducting  prober  a  groove  director,  and  a 
pieoeoC  fiatgnt 

iMi  9kp. — iTicisian, — An  assistant  firmly  hold*^  the  head  of  the 
patient,  and  at  the  same  time  draws  out  with  his  finger  the  external 
angle  of  the  eye  in  order  to  render  the  tendon  of  Uie  orbicularis  muscle 
more  prominent,  which  serves  as  a  guide  for  finding  the  superior  orifice 
of  the  nasal  duct  (see  Suigical  Anatomy,  p.  128).  The  surgeon  hold* 
ing  the  bistoury  in  his  right  hand,  with  the  little  finger  resting  upon 
the  cb^k  for  a  support,  plunges  it  into  the  lacrymal  sac,  from  before 
backward,  m  the  direction  of  the  os  unguis  ;  he  then  carri^  the  handle 
of  thie  instrument  a  little  inward  and  backward,  until  it  touches  the 
c^hrow,  and  now  gentry  pushing  tlie  blade  onward  for  about  two- 
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tltirds  of  an  inch  into  the  lacr7m.1l  mc  and  m^al  duct^  ^^  ^^^  ^^^^  ^^^ 
blitoury,  if  it  has  been  properly  directed,  will  support  itself.  Should  a 
fistula  existi  who^  opening  m  distinct  frona  the  poiut  of  puncture,  tbd 
B6pium  of  soft  parti  ^pamting  them  should  ba  cat  thronght  so  that 
the  5.stuloiis  track  may  be  completely  kid  open, 

2d  $tep, — Inirfxlmimn  of  a  probe  upon  which  a  grooved  director  » 
pa^acd^ — TUo  bistoury  is  partly  withdrawn,  and  a  probe  is  slid  aloog  its 
hla<li  and  pushed  into  the  nasal  duel  {Bg,  2).  This  probe  eeires  as  a 
conductor  far  a  grooved  director, 

Bd  afga. — Introdticti&n  of  a  catgut  (fig,  3). — The  dir^tor  being  m 
the  nasal  duet,  a  piece  of  catgut  intended  for  diUiUtfon  is  passed  along 
its  groove  ;  pressing  on  the  extremity  of  the  catgut  to  retain  it  in  ita 
position,  the  director,  now  useless^  should  bo  slowly  withdrawn.  The 
catgut  i*  provided  with  two  little  projections  whicli  prevent  its  falling 
into  the  na^al  duct.  It  should  he  changed  daily  for  anotlier  somewhat 
larger,  and  after  a  short  time  Scarpu^s  style  may  be  substituted.  The 
intfoduciiou  of  the  catgut  is  iVequently  followed  hy  a  very  severe  tm- 
Bammatory  reaction,  caused  by  its  swelling  in  the  int^3rio^  of  the  duct ; 
should  this  be  the  civse,  it  mu«^t  be  rentoved  in  twenty-four  hours,  and  a 
very  fine  Scarpa*3  style  introduced  in  ita  stead,  which  b  to  be  replace-4 
day  by  day  by  others,  gradually  increasing  in  size* 

5th.  Pctmaneni  dilafailon.- — fntroduclioti  of  ihe  canitla,-^  YesaHtis 
first  applied  tbo  canula  to  tbe  trefitment  of  lacrymal  affections,  Hiia 
method,  practiced  a  long  time  after  hf  Foubcrt^  Wathcn  and  Pelli^^ 
was  again  brought  into  use  and  modified  by  Dupuytren* 

JJapttflrerta  mode  of  operating  consists  of  two  stepe :  puucttire  of  the 
8aC|  and  introduction  of  the  canula.  The  first  step  is  the  same  as  that 
for  temporary  dilatation  described  above  (Desmarres'  method)*  In 
introducing  tbo  canula,  the  lips  of  the  wound  are  kept  separated  by 
prising  ujKJn  tbe  posterior  wall  with  the  blade  of  the  bistoury ;  the 
canula  Ijeing  first  slid  upon  its  stylet  is  then  paissed  into  the  mm  and 
duct;  tiie  instrument,  canula,  being  fairly  entered  into  the  duct,  the 
bistoury  m  withdrawn,  and  the  tube  pushed  onward  until  its  superior 
extremity  has  disappeared  ia  the  lacrymal  sac.  The  stylet  is  then  with- 
drawn. In  order  to  ascertain  the  situation  of  tlie  canula  in  the  sac  and 
duct,  the  following  test  may  be  resorted  to :  the  mouth  and  noie  of 
the  patient  being  closed,  tbe  surgeon  requests  him  to  make  a  strong 
expiration ;  if  the  tube  is  properly  placed,  a  small  quantity  of  Mood 
miicd  with  air  wnll  be  thrown  out  of  the  exteinat  wound,  A  piece  of 
court  plaster  may  be  placed  over  tbe  wound  for  a  dressing. 
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Berard  and  Cloquet  dilute  thd  duct  with  leDts,  befotia  iDtrodticing 
tbe  cauula.  Thm  prt^eautloti  m  ix^ful ;  tlie  psdetes  of  the  canal  by 
Ibis  meaos  become  accustomod  to  the  contact  of  foreign  bodies,  and 
GODsequently  are  much  lees  exposed  to  the  inflammatary  eidtement  so 
ootumoQ  inunediately  alter  introductiou  of  the  canulii. 

The  form  of  the  canula  has  undergone  numerous  modifications. 
Pellier^  bad  two  rims,  one  at  its  upper  estremitjj  the  other  in  th# 
middje ;  Dupujtren^s  instrument  has  a  rim  above,  with  a  circular  groove 
within  to  fiicihtAte  iU  extraction ;  Gerdy  ad  J*  lateral  projections,  by 
whksh  the  €anula  is  prevented  from  slipping  out  To  attain  this  latter 
object  Eiterick  of  Leipsici  and  more  recently  Pctrlquin  nnd  Lenoir 
make  use  of  a  canula  split  longitudioally,  Ro  that  its  two  sid<?e,  by  their 
ekfiUeitj,  tend  to  keep  the  instrument  in  i\s  place  Lenoir  has  invented 
9n  Ingenious  handle  by  w^bich  this  canula  is  introduced  into  the  dtict^ 
Its  two  valves  being  compressed  io  a  cylinder^  which  bein^  withdrawn, 
lliey  aeparat^  by  their  elastic  spring,  and  pr^s  against t  the  sides  of  the 
psasage*  The  introduction  c^  the  canula  is  not  always  exempt  from 
dAOger;  it  is  frec^iientlj  followed  by  an  infiainmation  so  ftevere  in 
<^iaracter,  tJiat  the  surgeon  is  forced  to  extract  the  instrument.  Several 
of  tha  fltyleta  invented  for  extractrtig  c^nnl^  from  the  unsal  duct  are 
ropTOMint^  in  t!ie  pktcsi,     (S<?e  Instruments,  pi  VIII,  fig.  5  and  14,) 

6th,  C^.mtcrisatmn, — Hatvcn^  opened  th-Q  sac  in  i\m  ordinary  way 
and  cautmsed  its  interior,  either  with  a  small  cautery  iron,  or  by  jutro- 
dflciDg'  m  tent  covered  with  the  nitrate  of  silver  from  below,  through  a 
^sanula. 

Gmsmil  cauterises  the  cantil  from  helow  upward^  by  means  of  curved 
sounds  armed  with  nitrate  of  silver. 

Ledhrmmd  (of  Montpelier)  opens  th^  sac^  and  introduces  into  it  a 
fragment  of  crystallised  nitrate  of  silver  of  the  sis^  of  a  Hax  seed»  and 
then  cloaes  the  wound  witii  a  piece  of  court  plaster ;  an  ej^har  is  pro- 
duced in  the  anterior  of  the  sac  and  duct,  which  is  diadiarged  from  its 
lower  outlet 

Lallemand  has  employed  this  method  successfully  in  the  treatment 
of  many  obfttinate  ca^ea. 

The  caustic  holden  and  their  conducting  canulie  are  represented  in 
the  plates  of  instruments  (see  pK  YIII,  6g.  10), 

§  %  Opening  of  an  artificial  canaL — The  methods  which  wo  have 
described  above  are  frequently  inefficient.  A  new  pasiage  may  then 
be  opened  lor  the  teai^. 
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Wcihouse^  by  means  of  a  s^mi-elliptical  incision,  made  a  hrgjs  <>P^flj 
log  into  the  lacrymal  sac^  and  extirpated  it ;  he  then  perforated  tlie  os 
tmgujs  with  a  point4?d  probflj  and  afterwArd  introduced  a  small  camila 
or  a  t^^rit  of  lint  ti>  keep  tliv  perfyratbn  open, 

HunUr  used  a  cutting  ]itmc!i  to  perforate  the  cjs  unguis.  His 
metUod  requires  inj^truments  made  for  tbe  purp<Be,  and  is  no  long*ir 
employed- 

Wiiihm  mnde,  with  a  drills  a  new  canal  in  the  same  direction  ns  the 
natural  dact^  and  introduced  into  it  a  permanent  ciinula, 

Lanf}kr  haft  proposed  to  perforate  the  maxillary  giuua  with  a  cun*^ 
trocar  {see  Instruments,  phi{i6  YIII.,  ^g.  V2\  and  place  a  canula  into 
the  openintj ) 

I  $*  OUiiemiion  of  the  lacrimal pama^e^* — 1st,  Nann^ni  destroyed 
tliG  sac.  To  effect  thi^^  Ls?  made  a  large  opening  into  it,  filled  it  witli 
lint*  and  afterwards  applied  either  cau^stic,  or  the  actual  cautery* 

J3oHche^  relying  upon  the  fact  that  the  puncta  are  sometitues  oblite- 
rated congenit^ally^  without  the  individuals  thus  affected  suffering  much 
inconvenience  fr^jm  the  fltjw  of  the  tears  over  the  cheek;  cauterised  the 
puncta  by  introducing  into  them  a  small  f|uuntity  of  nitrate  of  silver. 

2d,  I^emovol  of  the  lacrifmal  f/land, — Paul  Bernard  jx>rfbrjncd 
thia  operation  successfully  in  a  case  of  chronic  flow  of  tear^  over  the 
check,  whteb  he  attributed  to  an  except ve  secretion  from  the  lactjmal 
gland.  The  operation  is  performed  in  the  following  manner :  a  vertical 
fold  is  taken  up  beneath  the  orbit  and  on  a  level  with  the  ghmd ;  tliis 
fold,  being  transfixed  at  its  base  with  a  fine  bistoury,  is  cut  comj)letely 
through,  leaving  a  longitudinal  wound  of  about  eight  linea  in  lengthy 
through  which  the  orhitar  earity  is  entered  The  laciyma!  gland 
is  then  ea^^ily  detached  and  removed  by  the  use  of  hooks  and  scissors. 

Summhig  up, — The  obliteration  of  the  luoymal  poiisagcs,  or  the 
removal  of  the  lacrymal  glands  ought  not  to  be  resorted  to  until  after 
attempting  a  cure  by  the  means  described  above.  These  two  methoda 
must  be  considered  as  offering  the  last  resources  in  the  treatment  of 
obstinate  cases  which  have  resisted  all  the  other  efforts  of  the  surgeoo. 


Plate  XL, 


OPERATIONS  UPON  THE  MUSCLES  OF  THE  EYE. 


&0HC&ICA1.    AKATOMY. 


Fia,  1.  Antero-poMteriGr  vertical  section  of  tlte  orUt^  t£pmin^  the 
f^uidea  of  ihr-  riffht  r^c ;  tztcrnal  aspect — a,  globe  of  ilie  eye ;  i, 

atoT  nuiscle  of  the  upptr  eyelid  ;  c,  superior  rectus  muaok  ;  d^  rectus 
externum ;  e^  inferior  rectus ;  f  iiifarior  obliquo  musclo';  ^,  origiTi  of  the 
miiscl'^  of  the  *}ye. 

Fit  J.  2,  ReprcieatA  the  aponeurotic  slieaHiS  formed  h^  tht  orUiar 
ajtoneurosis, — a,  globe  uf  the  <?ye;  6,  sheatk  of  the  levator  of  the  upi>er 
lid  ;  r,  .Nheidh  of  the  superior  rectus  ;  «/,  sheath  of  tho  external  rectus  ; 
*,  fiheatU  tif  the  iuferior  rectus  ;  /^  sheath  of  the  luferior  oblique  muscle, 

Flo,  3>  Arrangement  of  the  mumles  and  their  in^rthn  upon  tfi$ 
scit^otkit ;  front  liitw  of  the  ef/r^  with  the  miisdes  broufjhtfrom  khind 
forimird.'-^t,  i5U|K'riur  rectus j  6,  oxtwriial  rectus;  d^  interoal  rectus;  c, 
inferior  rectuii ;  f  tho  superior  obhque  with  Its  tetidon  ijassing  through 
ib^  pulfey»  f, 

Fia*  4 .  Opt'ra ilon  for  * i ru hmn u$. — BediiMM  m€thod,—*Th%  eyeli da 
ftie  kept  apsirt  by  nu  lustrum erjt  raade  ibr  tlie  purpo^w^  a ;  h^  n  double 
liook  held  by  ati  assiitant ;  c,  forceps  holditig  up  a  fold  of  the  eonjunc- 
t]¥a  ;  d^  scissors  indsing  thb  fold  to  ex|>a§e  the  muuscfe. 

Fto*  5*  A  biutit  book,  fi^  carried  urjder  the  iiiuaele,  h> 

Fia.  6,  a,  blunt  h«jok ;  ^,  seiaiaors  cutting  the  iat^mai  reetua  muscle. 

The  movementB  of  the  globe  of  tiie  03'e  are  performed  around  three 
nxim^  rui  HUtero- posterior,  a  trani*vense  and  a  vertical  These  motionfl 
■JTf  effected  by  six  mu?<.*les,  four  st might  aud  two  obUt|ue.     The  four 

night  muiielcs  amc  (iround  the  forauiGu  opticum  behind  tlie  globe, 

|Siiil  ivnvclopiiii^  it  pans  forwfird  and  art?  iriserUii  into  its  anterifii'  henii^- 

Pphere^  aWut  on^*  or  iwu  line^  iVuju  tlie  clrcumfereDce  of  the  cornea,  a 

Civorabh*  Jtrrungemi^nt  for  the  inovemeuti  of  rotAtiou,  which  they  are 

ddUficd  to  ^ikci,    Tlie^<*  four  uuisdk^s  rire  : 
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l&t,  The  su2>eriQr  rectU9f  situated  at  the  upper  part  of  tbo  orbit,  be* 
ueath  the  levator  palpebr:^  Buperioris ;  it  rakes  the  pupil  by  turning  the 
eyo  upon  its  trarjs verse  axis ; 

Sd.  The  inferior  rectus^  dlametric^dty  opposed  to  the  precedbg,  ako 
turns  the  ojre  upon  ita  transverae  axis,  by  drawing  down  the  pupiL  It 
passes  between  the  globe  and  the  inft^rior  oblique  nhich  i^  inserted 
above  its  external  border ; 

3d.  The  irdfnud  recius^  situated  along  the  internal  wall  of  the  orbit^ 
turns  the  eye  on  its  vertical  axis,  and  draws  the  pupil  inward ; 

4ih*  The  external  rectus^  Jyiug  along  the  external  wall  of  the  orbit^ 
is  the  antagonist  of  the  preceding;  its  insertion  into  the  sclerotica  is  a 
littlo  nearer  the  cornea  than  tliaV  of  eidier  of  the  otjier  recti  muscka. 

The  two  oblique  mu^es  turn  the  ey©  ftround  its  antero-poaterior 
az]3* 

1st.  The  superior  oblique  ansea  around  the  optic  fomtnen;  from 
thence  it  passes  forwards  and  inwards  to  the  intemat  orbitar  process  of 
the  frontal  bone,  where  it  passes  through  a  fibrous  ring,  which  forms  a 
spedes  of  pulley*  After  leaving  this  ring,  it  passes  from  within  out- 
wards beneath  the  superior  rectus,  and  is  inserted  into  the  posterior 
hemisphere  of  the  globe ;  when  it  contract? ,  it  drawR  the  pupil  down- 
wards and  outwards. 

2d.  The  inferior  ohlique  arises  along  the  inner  edge  tif  the  hcirder  of 
the  orbit;  it  passes  beneath  the  globe  from  within  outwards,  and  is 
inserted  by  a  laige  tendon  into  the  posleiior  hemisphere  of  the  eyeball^ 
below  the  insertion  of  the  superior  obUque,  to  which  miUicle  its  action 
is  opposed. 

Three  different  nerves  supply  these  muscle:  the  motor es  oculorum^ 
or  third  pair,  give  branches  to  the  superior,  internal,  and  inferior  recti, 
and  tlie  inferior  oblique;  iha  pathttici^  or  fourth  pair,  supply  the  supe^ 
rior  oblique  alone,  and  the  aftdticejites,  or  sixth  pair,  the  esfternal  rectus, 

Orblltir  apomurosis, — The  ejeball  b  retained  in  the  middle  of  the 
orbit  by  the  orbita?  aponeurosis.  Suspended  in  this  fibrous  capsule,  it 
eatecutes  with  rapidity  its  movements  of  rotation,  without  sustaining  any 
general  displacement,  which  would  destroy  in  the  two  giol^^  tlmt  si- 
multaneousuesa  of  motion  so  necessary  to  distinctness  of  vigion,  Thia 
aponeurosis,  after  lining  the  orbit  and  suf>plying  the  pal|?ehral  ligamenta, 
is  reflected  upon  the  globe,  envelopes  its  two  posterior  thirds,  fiimishea 
sheaths  for  its  muicles^  and  finally  terminates  pmteriorly  upon  the 
neurilemma  of  thu  optic  nerve. 


STRABISMUS. 


UODEa    OF   OPERATIKO. 


Strahkmu^  consfets  in  a  los?%  of  parallelism  between  the  Iwq  axes 
of  vkioti. 

There  are  fcKir  vwHeties  of  stmbismus:  tlie  inUnml  or  cotwer^in^  ; 
tlie  e^tcrrmi  or  diver i^fi^  ;  tho  stijierior  or  aacerulinf;  ;  the  inferwr  or 

The  indications  for  and  againsit  tlie  operation  hjtj  derived  from  tke 
causes  which  produce  the  disea&e,  the  most  frequent  of  which  ia,  per* 
h^pfi,  eontracLion  of  the  muficle  corresponding  to  the  diteclioti  of  the 
squint  When  the  soimd  eye  is  covered,  in  the  great  majority  of  cases 
of  strfibisnms,  tlic  affected  eye  immediately  resumes  its  normal  directton 
jind  motions;  this  affords  evidence  that  the  squint  ia  not  dependent 
upon  tumour  of  the  orbit,  or  of  the  globe,  or  upon  paralysis  of  the 
third  or  sixth  pair  of  nerves,  or  adhesions  between  the  globe  and  eve- 
lidfi,  iSrc.  The  operation  should  not  l>e  performed^  also,  where  there  is 
artifical  pupil,  amauro!*!*^  or  cataract,  or  where  the  disease  ha?  been 
^^msed  by  ncbulie  upon  the  cornea,  <te. 

When  the  strabiatnos^  depends  upon  paralysis  of  the  &ixLh  pair,  ihe 
eye  i^^  turned  inwardj^  and  cannot  bt*  directed  outwards ;  in  paralysU  of 
the  third  paii"  the  reverse  i^  the  ciise,  and  the  upj»er  oyelid  U  either 
totally  or  imrlially  |»aralysed ;  double  vision  also  exists. 

The  operaiion  should  not  be  i>erfi>rmed  without  h^itaticn  dther 
uppou  old  per^ofiH,  or  very  young  childrcru ;  in  the  former  the  chimes 
of  success  are  \ery  limited  on  account  %A  the  duration  of  the  deform  it? 
and  the  rigidity  of  the  tissues ;  in  the  latliT  the  deformity  b  fn?quently 
rdieveil  by  simple  mean^i,  or  even  ontgi-own, 

Siromfi/ir*H  mf!hnii,—\Ye  borrow  from  the  author  him^jtlf  die  fgl- 
lijwing  simple  and  preci**o  description  of  the  operation  which  he  recom- 
mended in  the  year  1829  for  the  cure  of  strabbmus  :  **  The  sound  rye 
l»einix  closed ♦  the  patient  is  directed  to  carry  the  a(Tect*^d  eye  jis  far  aa 
possible  in  the  direction  opjio-ite  i<t  th:it  wliich  it  UiiUally  reUutif*     If 


Ilie  atmlibmiis  b  mwarda,  a  fine  double  hook  should  be  imerted  mto 
the  msksr  xs^rgiu  of  th^  ociilflr  coDJunctiva,  and  confide il  to  an  intdligent 
iifisblAnt,  who  dt&w^  th^  eye  outwards;  the  coDJuucliva  being  rabed 
up  With  ^0  ibrcepSf  should  be  divided  with  &  caturaet  knife,  tho  inci- 
iioii  b^ing  dii^cted  Upwards  the  inner  angle  of  tho  eye ;  xh^  traction 
outwards  h  then  inei'ea^xl  until  tho  internal  rectus  muscle  apponr^ ;  a 
fine  pfobe  is  Uien  paaeed  beneath  the  latter,  and  it  ia  divided  with  the 
eurred  sdaftois^  or  with  the  knife  with  which  the   conjunctiva  wmb 

0[l6Ut4" 

I}it^enback*i  method. — **  Tbe  init^lm^^ntal  apparatuB  k  v^ry  simple ; 
Pelliers  ©levator;  a  bhmt  double  book  for  dra^ving  down  tbe  lower 
lid ;  two  sitiall  sharp^pointed  hooks,  for  the  conjunttivu ;  a  pair  of  seis* 
8099  curved  on  tlteir  Hat^urface  for  cutting  the  conjunctiva ;  a  simple 
Unot  book  to  be  passed  beneath  tlie  muscle,  while  it  is  being  cut  with 
the  id»orB  which  wet^  used  to  incise  the  oonjuttctiva ;  a  small  Bharp 
hook  for  llie  sclerotica,  in  case  the  eye  ahould  turn  spaamtjdically  in 
such  a  manner  aa  to  interfere  with  the  operation  ;  a  sponge,  and  a  little 
cold  water. 

**  Two  assistants  are  necessary,  even  wheji  the  oj>eratlon  b  perfornwd 
upon  a  quiet  patietit ;  more  are  required  when  the  contrary  m  the  ease* 
llie  patient  should  be  seated  in  a  low  ehair,  a»  in  the  operalion  for 
Gfttnract,  opposite  to  a  windoiv  furnishing  a  good  I'g'bt,  and  tho  surgeon 
seated  in  front  of  him  upon  -a  chair  somewhat  higher.  One  of  the 
jBisistanU  fitonds  behind  the  patient,  and  supporta  his  head  steadily 
against  his  chest*  PelHer's  elevator  is  th^n  introduced  beneath  the  up- 
per bd  and  committed  in  charge  to  this  assisUmt ;  aiid  a  second  assist- 
ant depresses  the  lower  eyelid  with  the  proper  instrument,  and  at  the 
aam^  time  keep  charge  of  the  patient*s  bands  ;  the  souod  eye  is  covered. 
(The  ease  is  supposed  to  be  one  of  converging  strabisnius  iu  the  right 
eye).  The  surgeon  now  inserts  one  of  tbe  small  sharp  hooka  into  the 
oonjuBCtiTa  near  the  caruncula  lacryiualis  and  draws  the  eye  outwards ; 
if  It  re<sisU^  a  second  hook  is  inserted  a  line  or  two  from  the  luain  edge 
ol  the  cornea,  the  fii^t  being  committed  to  an  assistant.  A  fold  of  tho 
mneoiia  membrane  being  tlius  lifted  up  between  the  two  hooks,  the 
burgeon  divider  it  freely  witli  the  canned  scisscirs  until  the  muscle  is 
brought  iu  sight ;  he  then  lays  aside  the  sciasors,  takes  the  blunt  hook, 
and  paasca  it  beneath  the  mu^le,  between  it  and  the  sclerotica,  withdra>^  s 
the  sharp  hook  bo  as  to  free  his  lefi  hand,  which  then  takes  cliarge  of 
11 
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the  blunt  one^  and  finally  dh  idej  the  muscle  enitrely  ncroes  with  the 
eurvtd  scissors  firat  employed.  When  tbt  muscle  is  properly  dividedp 
the  eye  generally  resumes  immediately  its  natural  ^Hjsition. 

"  For  the  left  eye  ihe  operator  carries^  his  lefl  ann  across  the  patient's 
forehead,  and  manages  with  hh  left  hand  the  shrirp  hntk  first  ins^^rted 
into  the  conjunctiva,  whiUt  the  assistant  who  stiinda  behind  the  patient 
hold^  tlie  elevator  in  hm  left  hund,  and  the  other  flhorp  hook  in  hm 
right" 

In  c^^s  of  slight  strabismus  Dieffenbach  has  proposed  to  exd&e  with 
the  curved  sdssom  a  small  flap  induditig  both  the  cDtijnnctivii  and  the 
contrairted  muscle.  CulUer  advices  the  addition  of  suturea  to  excision^ 
and  employs  the  ordinary  prolje- pointed  eye-scissors, 

Phillips  ejEsefits  the  t4*ndmous  portion  of  the  muscles. 

Bonnet  raises  the  conjunctiva  with  the  forceps^  mid  affccr  diWding^  it, 
cuts  the  muscle  vvith  a  small  ^oilpel  intt*oduced  between  it  and  the 
acJerotica, 

Veipeuii  muM  up  with  mome-teeth  forceps  a  large  fold  of  the  eon* 
junctiva,  together  with  the  insertion  of  the  muscle,  into  the  sdeTOtlcn ;  if 
tlie  operatioii  is  beiog  performed  upon  the  right  cvp,  the  suTgeon  holdi 
the  forceps  himself;  if  upon  the  left,  they  are  taken  by  an  as^tant. 
With  another  pair  of  mouse-teeih  forceps  a  second  fold  is  then  taken  J 
up  a  short  distance  from  the  first  This  second  pair  of  fotveps  are  held 
hy  an  assistant  The  fold  between  the  two  fore^^fj®  should  then  be 
freely  divided  witli  blunt  pointed  straight  or  carved  sckson.  The 
operation  may  be  finished  with  a  single  incision. 

Lucivn  Bot/iT  having  noticed  that  after  the  vertical  section  of  the 
*ionjunctJva  the  caruncula  lacrymalis  b  drawn  very  deeply  inward,  pro- 
pose to  make  the  incision  in  the  conjunctiva  horizontally,  and  abov« 
the  transverse  diameter  of  the  cornea. 

Sediiiofs  method. — Sodillot  thus  describes  his  method  : 

"  In  converging  strabismus,  to  turn  the  eye  outnards^  we  take  up 
the  conjunctiva  with  a  simple  hook ;  another  hook  h  then  introduwd 
along  thi?  bolder  of  tht*  sclerotica,  and  a  little  within   the  cornea;  ani 
asfiifLant  tiikes  charge  of  this  last  hook  wliilo  the  surgeon  witbdrn^a  1 
the  fii^t    Baisfing  up  a  fold  of  the  cfrnjunctivg  a  little  to  the  inner  side 
of  the  hook  wi  h  a  [jair  of  ordinary  force ]>8,  we  dividu  it  with  a  singly  , 
cut  of  the  fcissoi^j  and  then  cuUiivg  am  aftpr  nnotlivr  iht*  Jibro-cellu!j«»J 
fikmenta  which  present  themselves^  we  s^Kin  conio  to  the  muscle,  who 
reddL'^h  color  contratsls  fitrongty  with  the  selerottca*     Afler  carefully  i 
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ktiog  the  musde^  we  slip  a  blunt  book  beneath  it,  nnd  msing  it 
sljghllf ,  ditida  it  with  the  scissors 

"  hk  slight  c^94^  of  3tmbi$rnu3f  w^  liav6  inteDttonally  lef^  a  portioa 
of  the  tnosoular  fibres  intdisndeij,  and  yet  obUined  a  anceessful  result, 
by  ©OT^ering  the  soujid  eye  for  four  or  live  days,  and  fordng  the  patient 
to  tutu  the  operated  eye  outwards;,  to  M:e  objects  through  a  circular 
cipeaiag  in  a  piece  of  pl&ster/^ 

Sah<07ijunctu'al  operation, — Guirtri's  nictliod, — Tnke  up  with  the 
hooks  a  fold  of  tht?  conjunctiva,  and  entering  a  Z  shapd  tenotomy 
iBife  at  its  hase^  introduce  it  between  tho  muscle  and  tlie  sclerotica ; 
torn  live  cutting  edge  of  the  knife  from  behind  forward,  and  divide 
tba  mu^la  with  a  slight  sawing  motion.  By  thb  methodi  Guorin 
proposes  to  prevent  the  contact  of  the  air  with  the  wound,  and  to  pro- 
cure for  it,  as  tor  oil  sub  cutane*3iia  wounds,  the  benefits  of  an  immediate 
^d  rapid  reparation* 


Plate  XLI. 
OPERATION  FOR  CATARACT  BY  DEPRESSION. 

Fig.  1.  Antero-posterior  section  of  the  eyeball. — 6,  transparent  cor- 
nea ;  c,  the  anterior  chamber ;  d^  the  iris ;  e,  the  crystalline  lens ;  /,  the 
capsule  of  the  crystalline  lens ;  g,  the  vitreous  humor. 

Fig.  2.  Depression  of  the  cataract. — First  stage  (right  eye). — a,  a, 
the  fingers  of  an  assistant  holding  up  tlie  upper  lid ;  b,  6,  the  fingers  of 
the  surgeon  depressing  the  lower  lid ;  r ,  the  instrument  held  in  the  left 
hand  and  plunged  into  the  sclerotica.  Two  of  the  fingers  of  the  sur- 
geon rest  upon  the  cheek  for  support 

Fig.  3.  The  same  operation, — Second  stage. — The  needle,  a,  is  car- 
ried between  the  crystalline  lens  and  the  iris ;  the  concavity  of  its  point 
i  s  brought  in  contact  Avith  the  superior  border  of  the  cr}-stalline  lens. 

Fig.  4.  The  ita?nc  operation. — Third  stiige. — Depression. — The  han- 
dle of  the  needle  raised,  a  6,  by  a  lever-like  motion,  so  that  it*  point 
depresses  the  crysUdlino  lens  into  the  vitreous  humor. 

Fig.  5.  The  same  operation  vjion  the  left  eye, — a,  position  of  the 
needle  in  the  first  stage ;  h,  position  of  the  neetlle  in  the  second  ;  c,  po- 
sition of  the  needle  in  the  third. 

Fig.  0.  RccVtnation. — The  crystidline  lens,  a,  thrown  directly  back- 
wards, h,  into  the  vitreous  humor. 


PtATK  XLII. 


CATARACT  AND  ARTIFICIAL  PUPIL, 


Fm,  1.  E^traetion  of  the  cataract— First  stage, — Inferior  neetion* — 
<i,a,  tlie  fiogeTs  of  an  assistant  raming  up  the  upper  lid ;  b  and  c,  the 
middle  and  index  fingers  of  the  surgeon  depressing  the  lower  lid ;  d^ 
\  tlia  tight  hand  of  the  turgeon  holding  the  cataract  knifci  The  figure 
represents  the  point  of  the  instrument  immediately  after  it  haB  paaaed 
through  tile  oamea. 

Fio,  2,  The  tame  operation, — The  inferior  flap  cut  out* 

Fm,  3.  77*<5  4ame  optration. — ^Second  step. — Inekion  of  tlio  capsule 
with  the  cajiiular  knife,  u, 

Fio.  4r.  The  satm  operation, — Third  stage. — Eipulmon  of  the  ca^a* 
r<KL — The  handle  of  instrument,  b^  presses  lightly  upon  the  upper 
lid,  while  the  surgeon  compresses  with  bb  finger^  a,  the  louver  lid  from 
below  upward. 

Fio.  5.  A  jif^i^r  arrmd  with  the  elate, — ^Tbe  claw  of  Desmarrea  for 
fixing  the  glohe  of  the  eye,  «,  the  ring  ;  A,  small  cUws  which  are  in- 
troduced into  the  sclerotica. 

Fig.  6.  ObUque  section* — The  knife^  ot,  plunged  obliquely  from  above 
downwarda  and  from  without  inward'!, 

Fio.  7.  Superior  iecticm, — Tlie  knife,  a,  carried  transversely  from 
without  inwards;  its  edge,  turned  upwards,  h  tutting  tlie  superior 
flap. 

Fig.  8.  Method  of  Furnari* — a,  the  instrument  of  Furuari  intro- 
duced into  the  anterior  diamber,  from  witliout  inwards. 

Fio.  0.  The  tarn*  method, — Small  hook  like  foreepa  seizing  the 
opaque  lens. 

Flo,  10.  Artifidal  pupiL — Mulder^ »  method, — Crucial  incision  of 
the  ya,  and  excision  of  the  four  small  angles  resulting  from  the  inei- 
010110  by  means  of  scissors  with  an  elbow  at  their  jomt, 

Fio.  IL  The  satm  operatian, — Beer's  method, — A  minute  inciaion 
la  mode  in  the  cornea  i  a  small  hook  is  tearing  the  iris  and  drawing  il 
into  the  wound  in  the  cornea. 
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Fro,  12.  Tke  same  operation. — Inciman  of  the  iris. —  Vdpfau'9  me- 
thod. — A  knee-shaped  knife,  a,  pierces  fii-st  the  cornea^  then  the  iris 
from  before  backward ;  it  is  again  thrugt  through  the  iris  and  camea 
from  behind  forward*  The  edge  of  the  iustrument,  looking  dowuwardi* 
cuts  a  flftji  in  the  iris  and  cornea. 

Fig,  13.  The  same  operation. — Deiachmeni  of  the  iris, —  Scarpa^t 
method, — ^A  needle,  «,  introduced  through  tJie  sclcTOtica  is  detiiching 
the  iris  from  above  downwards. 

OFBRATIO^S   0PON    THE    GLOBE    OF   THE   ETE* 


BUJiOICAL  ANATOMY, 

We  shall  confine  ourselves  to  a  concise  descrlptioii  of  thoae  parts 
eonapoaing  the  globe  of  the  eye,  which  are  importii&t  in  rvfemnce  to 
the  operations  which  are  performed  on  tliia  organ.  Proceeding  from 
the  piiphery  towards  the  centre  of  the  eye,  we  meet  with  : 

The  conjunctiva^  a  delicate  and  vascular  membrane,  which  after  Hnmg 
the  inner  aspect  of  the  ejelids^  is  reflected  over  the  glol^  of  the  eye, 
and  covers  all  the  visible  povtlon  of  the  sclerotica  and  cornea.  At  the 
internal  angle  of  the  eye^  it  forms  a  cul*de*sae  of  some  depth  before  It 
is  reflected  upon  the  sclerotica*  The  transparent  cornea  is  intimately 
united  to  the  sclerotica.  It  is  compo^d  of  laminx  laid  one  upon  the 
other,  between  wliich  the  points  of  instrument  may  be<Jome  engaged 
when  thoy  are  not  plunged  at  once  tlj rough  the  cornea.  The  conjunc- 
tiva U  tough  and  rcsistrngf  and  the  instruments  which  are  us^  for  cut- 
ting it  should  be  of  very  superior  quality, 

The  sele^^tica  extends  from  the  optic  tierve  to  the  cornea.  This  en* 
velope  u  of  a  pearly  white  colour  ;  it  is  ela'itic  and  dense,  so  much  so 
that  in  penetrating  it,  the  poiJit  of  the  instrument  should  be  introduoed 
with  a  sudden  and  vigorous  thrust,  and  at  light  angles  with  the  mem- 
brane.    The  muscles  of  the  eye  are  inserted  into  the  sclerotica. 

The  choroid  lines  the  interna!  aspect  of  the  sclerotica,  to  which  it 
slightly  adheres.  This  membrane  is  composed  of  two  dbtinct  laminie  ; 
one,  internal,  consists  entirely  of  tUe  coloring  matter ;  the  other,  external, 
la  essentially  vascular.  The  ciliary  vessels  and  nerves  ramify  betweein 
the  choroid  and  sclerotica. 

The  ion^  ciliary  arteries  which  supply  the  iris  are  two  in  number* 
one  Internal^  the  oth  r  eiternai  They  are  found  between  the  choroid 
and  sclerotica,  in  the  plane  of  the  transverse  diameter  of  the  globe,  and 
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take  their  course  hori^usnUilly  from  behind  forwards^  To  avoid  injuring' 
ihenij  the  sci^erotici  gliould  bo  punctured  above  or  below  the  tmnsverse 
diameter  of  tlio  f*y<*. 

Between  ibo  cbofoidt  sclerotica  and  mu,  and  direetly  oppoeit©  to  tiie 
carcmnf^rorico  of  the  cornea,  b  situatod  the  ciUarfj  circle  or  U^ameni^ 
presi^uting  the  appearance  <jf  a  greyish  coloured  ring,  Ii  is*  est^enlially 
VjiscuUf  and  interwoven  with  nervous  filaments  anafttomosing  wiUi  each 
oilier.  In  perforniing  operations  upon  the  eyo^  Jt  abotjid  ba  carefully 
Avoided. 

Tliij  ciiiurj/  proces.^t'*,  foliei  fanneil  by  the  internal  lamina  of  the 
choroid f  float  bebinJ  the  iris  and  surround  the  circumference  of  the 
crystalline  leos,  without  possessing'  any  intimate  nclheaion^i  with  it, 

The  iris^  a  diapltragtu  situated  betwceu  the  tran.spareat  comea  and 
the  cTystalliuc  l^ans^  separates  this  anterior  portion  of  the  glohe  of  tho 
ejB  into  two  champs :  one^  t/ie  anterior^  betweea  the  cornea  and  the 
irit ;  the  other,  the  pmCerior^  betweeu  thi?  irb  and  the  crystaUino  leua. 
The  distance  between  the  cornea  and  tlie  iris  i^,  at  the  centre,  between 
a  line  and  a  lino  and  a  bait  The  distance  between  the  iris  and  the 
lens  is  half  a  line,  snd  not  uafi-eqiieutly  thoy  are  in  contact,  which  ren- 
ders the  passage  of  instruments  between  thiise  two  oi^ans  very  danger* 
OQi  Jbr  both* 

Tuo  two  chambers  commuiucute  with  each  other  by  the  pupii,  a 
circular  opening  in  the  centre  of  the  irifl,  T!ie  greater  circumference 
of  the  irs  is  in  oooneetion  with  the  ciliary  ligament,  from  which  it  can 
be  easily  separated.  This  anatomical  arrangement  is  made  use  of  in 
the  operation  for  artiidal  pupil*  The  iris  floats  freely  in  the  middle  of 
th^  eye,  aa  6oon  m  instrumenta  by  their  preaence  have  destroyed  tho 
equiUbrium  of  the  pressure  of  the  fluid  by  which  it  is  maintained  in  ita 
place.  It  b  y^ry  accessary  to  avoid  injuring  this  membrane,  and  to 
penetrate  the  anterior  chamber  very  cautiously  when  operating  for 
«itar?ict  by  exlmction. 

The  movements  of  the  pupil  have  been  variously  explaiiied  by  meaui 
of  theoretical  ide^s  concerning  the  strticturo  of  the  iris.  We  refer  to 
those  Lheoriea  which  have  origiuated  particular  methods  for  the  opera- 
tion of  artiidal  pupil.  The  action  of  light  and  belladonna  upon  the 
iti»  are  weU  known;  we  wilt  point  out  the  caaes  ia  whioh  these  two 
agents  may  be  made  useful* 

Tlie  eri/siallin^  km^  gitunted  behind  the  iris^  is  a  double  convex  lens, 
ariDied  by  concentric  layers  of  unequal  density,  but  which  increase  in 
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ioli(^lty  m  we  approacli  its  centre^  The  most  e^^teinal  lajrer  h  almost 
liquid  and  has  rec^sived  the  name  of  liquor  Morga^.  The  moat  can- 
cerjtric  hyer^  or  the  nucleus^  is  of  a  gummy  consistauce,  and  easily 
crushed  with  the  finger.  On  pressure,  the  kns  easily  separates  into 
tmogukr  segments,  with  their  apices  towards  its  csentre,  Eacli  of  tbesa 
segtaents  mav  Im;  opaque  of  itself,  or  as  a  whole  they  may  present 
diSeTetit  degrees  of  opacity,  which  gives  to  certain  varieties  of  cataract 
^jie^T  stcUated  or  marbled  appearance.  The  iacility  with  which  the 
,0jy^i'Hne  lens  is  divided  increaaea  the  difficulties  in  the  operation  hy 
depTvadoi^  * 

The  crystk^l"^^  ^^^^  ^^  enveloped  by  a  membrane  or  capsule,  whidii 
by  its  connectioC^  ^^th  the  hyaloid  membrane,  and  its  contact  with  the 
ciliary  prociHsses,  ncu'^in  tains  the  lena  in  its  place.  Tliest^  relations  often 
render  the  depression  in  ^^^  of  t^e  cry^stalhne  apparatus  very  difficult, 
in  eases  of  general  caUract.  I^  milky  or  lenticular  cataract,  it  suffices 
to  lacerate  the  capsule  and  permit  ifc»  contents  to  escape. 

Behind  the  crystalline  lens  h  placed  the  mtre<fU9  humour^  a  gelati- 
noiis  mass  which  filb  the  four  poitenor  fifths  of  the  globe  of  the  eye. 
Avery  delicate  merabranei  the  ht/ahld,  envelop<is  the  vitreous  humour, 
and  bj  its  numerous  processes  tiividcj  it  into  isolated  cells  of  variable 
forma.  To  fiicilitate  the  operatioa  for  cataract  by  deprassioo,  it  k  fro- 
'  quentl J  necessary  to  rupture  with  the  needle  acme  of  these  hyaloid 


CATARACT. 


Cataract  m  n  partial  or  totnl  opaeitj  of  lb  a  cryHtalliiie  app»mtti9#l 
The  di&fiant  sourctis  of  Lhe  disense  give  rise  to  numeroiis  varieties  < 
Gitiiai^    We  shall  only  metttbn  those  who«d  ehar&ctars  furnish  indi- 
eitiaM  for  tbc  ehowe  of  methods  of  ope  rating, 

Accorditig  to  its  seatj  the  opacity  may  afifect  singly :  1st.  thft  ajB- 
talline  membrane,  <^u5iDg  capsular  or  mvtmhranowi  cataract  /  2d.  the 
liquor  Morgni^tii,  giTing  rise  to  mitk^  tataraci ;  3d.  the  crystalline 
lens,  leatkular  taUmtct ;  4th.  the  fens  and  ita  eapsuJei  capsuio*hnti- 
culat  tmte^aet. 

Cataracts  mm  be  dtber  html,  m/l.  or  liqmd.  Lenticular  c&tiitMii 
afd  iiitially  htrd  and  dark  ;  they  are  commoD  in  old  pei^oii&,  and  the 
operation  by  excractiou  i^  l>^t  calculated  for  their  cure.  Capsular  cm- 
tarsete  are  soft^^r  and  clcaror  than  the  former.  Milky  cataracts  are 
liquid,  and  are  less  opa*|ue  in  the  superior  than  iu  the  Inferior  half  of 
the  c^isule,  their  opaque  particles  obeying  the  law  of  gravity*  Soft  and 
liquid  cataiaicta,  being  easily  absorbed,  constitute  the  varieties  to  which 
die  operatioiis  of  breaking  up,  and  depression,  me  applicable.  They 
are  n^iially  found  in  young  persons  ;  in  the  course  of  time  the  lens  iteelf 
ia  liable  to  become  opaque,  and  it  is  therefore  advisable  to  operate  for 
congenttid  cattaract  in  infancy. 

The  d^th  nf  the  cataract  is  indicated  by  the  greater  or  less  amount 
of  shadow  ca»t  ujx^n  the  opaque  crystalline  lens  by  the  iris.  In  capau- 
kr  CfttlTmcts,  this  shadow  \%  slightly  marked,  and  if  it  is  entirely  want- 
mg^  Wtt  may  conclude  that  there  b  either  contact  or  adhesion  between 
the  iris  and  the  hypertrophied,  or  displa^^  crj^talline  apparatus. 

Op^ratim  imikations. — The  general  conditions  of  succeaa  are  tlie 
fallowing :  satisfactory  general  health ;  healthy  condition  of  the  eye  ; 
Etfasen^e  of  even  slight  inflanmiatiou  of  any  of  its  tissues ;  cornea  un- 
blemished ;  moveable  pupil ;  non- adherent  iris ;  sensible  retina ;  matu- 
rity of  the  cataract,  proved  by  the  entire  loss  of  Bight ;  eaEistence  of 
cataracts  on  both  eyes,  in  order  tliat  the  soimd  eye  may  not  be  endan- 
gered by  the  unforeseen  and  trequently  unfavorable  consequence  of  tbo 
operation  when  [>erformed  upon  the  diseased  eye ;  operate  upon  chil- 
dpen  in  infancy  ;  a  moderate  atmofipherie  temperature  \  eiu^eaiive  heat 
or  eiireme  cold  are  frequently  prejudicial^ 
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The  object  of  tUe  operation  for  cataract  U  to  remove  from  the  pup«l 
the  opa^iue  body  which  prevents  the  rap  of  light  from  rcjaehing  the 
retina*  The  various  m*?thodi  by  which  thi?i  result  is  obtained  may  all 
he  iirrangod  undt^r  l]mi<i  pnnflpiil  hcaJ^  :  Ist,  Bf  depression :  th©  opa- 
city h  simply  displaced  or  broken  up ;  2d.  By  txir action  :  tlie  opacity 
is  removed  from  the  eye ;  3tK  The  mixmi  method,  or  the  operation  of 
Quad  Ft , 

General  ar^ranfjcmenU  rdatim  to  th<^  patietit  and  th$  Burffton, — 
These  are  applicable  to  all  cases^  what*>ver  may  he  the  mode  of  ope rn ting' 
adojited.  'Ihe  jmtient  should  be  Bubjecled  for  some  time  beforehand 
t*>  a  fiev^re  and  debilitating  r<?gimen  ;  all  irritalinj^  causes  which  might 
give  rise  to  an  inflammatory  state  of  the  <*ye  fthould  be  removed ;  light 
purgatives  should  be  occf^ionaliy  administered,  in  order  to  prevent 
cerebral  congoation  by  creiitiiig  a  denvHtion  towards  die  intestines  ;  ofli 
the  evening  befo*x3  the  day  Used  upon  for  the  operation,  a  few  drops  of 
a  solution  of  helladotma  or  atropine  should  h^  applied  to  the  ey^  for 
the  purpose  of  dilating  the  ptipil,  aad  if  this  dilatation  should  not  con* 
tin  lie  until  the  moment  of  operating,  a  few  drops  more  should  be 
applied  an  hour  or  two  before  the  oiieratiou.  The  use  of  belladonna 
is  only  absolutely  iieoesaary  wlien  the  operation  by  extraction  b  to  be 
perfonned.  The  patient  being  seated  upon  a  low  chair,  the  surgeon 
takes  his  place  in  front  of  him  u|>on  a  little  more  d^vated  seat;  an  aap 
Bistant  standing  behind^  holds  the  head  of  the  patient  firmly,  by  pass- 
ing one  hiind  undtr  his  chin,  and  the  other  across  his  forehead.  With 
the  indojc  and  middle  fingers  of  the  hand  upon  the  forehead,  tlie 
assistant  also  raises  the  upper  lid.  This  part  of  the  assistanf»  duty  m 
somewhat  delicate ;  no  pressure  aliould  bo  made  upon  the  globo  of  tlia 
eye,  and  yet  tlie  Ud  must  be  so  supported  that  it  w  ill  not  shp  away  and 
fell  upon  tlie  instruments  of  the  surgeon  at  the  moment  of  operating ; 
Desmarres  advises  rubbing  the  fingers  with  a  little  chalk  to  prevent  the 
lid  from  slipping*  The  instruments  lused  for  elevatfng  and  deprtssslng 
the  eyelids  \\]^^n  performing  the  operation  for  strabismus  may  ako  be 
had  reeoni-se  to* 

The  surgeon,  if  he  is  ambid*?xtri>us,  can  easily  operate  u|X)n  either 
eye  without  changing  his  position  ;  but  should  this  not  bo  the  cae«,  it 
will  be  necessary  for  him  to  stand  behind  the  patient  when  performing 
the  operation  upon  the  right  eye. 
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It  is  now  necessary  to  ^x  tho  eye.  For  this  purpose  a  small  double 
hook  may  be  used,  which  should  be  inserted  into  tho  sclerotica ;  but 
usually  the  surgeon  obtains  the  necessary  immobility  by  means  of  tho 
index  and  middle  fingers  of  the  hand  which  is  unemployed  ;  iho  index 
depresses  the  lower  lid,  while  the  middle  finger,  carried  a  little  upward 
and  inward,  upon  the  caruncula  lacrymalU,  makes  modenite  prcasuro 
upon  the  ball  from  within  outwards.  Dtsmarres  has  a  ring  upon  his 
finger  to  which  is  attached  a  small  flexible  projection  terminated  by  two 
claws,  which  he  inserts  into  the  sclerotica  (see  pi.  42,  fig.  6). 

§  1.  Depression. — ^This  is  performed  with  catanict  noodles  (see  In- 
struments, pi.  IX.,  fig.  8,  9, 10  and  11).  Scarpa's  noedlo  is  a  little  more 
cur\'ed  than  that  of  Dupuytron,  and  has  a  projecting  ridge  upon  its 
concave  aspect  This  ridge  strengtliens  the  point  of  the  instrument, 
but  increases  tho  danger  of  dividing  the  lens,  when  pressing  upon  it 
in  depression,  by  rendering  it  more  liable  to  penetrate  tlie  substance  of 
the  cataract  The  needle  of  Dupuytron,  a  little  flatter  and  smaller  at 
tho  point,  has  a  conical  stem,  which  gradually  and  exactly  fills  up  the 
little  wound  made  in  its  introduction,  and  thus  tho  vitreous  humour  is 
less  liable  to  escape.  The  handle  of  these  noodles  is  marked  with  a 
small  black  spot,  on  the  same  side  as  tho  convexity  c»f  tho  point,  by 
which  the  surgeon  always  knows  the  position  of  the  instrument  when 
its  point  is  buried  in  the  eye.  The  operation  by  depression  may  be 
performed  by  introducing  the  noodle  into  the  eye  through  the  sclerotica, 
scleroilconyxiSy  or  through  the  cornea,  kcratonyxis.  These  are  tho  prin- 
dpal  methods,  of  which  all  others  are  only  varieties. 

A.  Scleroticonyxis. — 1st  stage.  Puncture  (left  oy<'). — ^Tlie  surgeon 
depresses  the  lower  lid  and  fixes  the  eye,  with  the  index  and  middle 
fingers  of  the  left  hand,  then,  taking  the  needle  like  a  pen  between  tho 
thumb,  the  index,  and  middle  fingers  of  the  right  hand,  he  rests  tho 
two  rem:uning  fingers  upon  the  cheek  for  a  support  Tho  needle  is 
held  a  little  obliquely  from  below  upwards  towards  the  sclerotica,  its 
point  being  directed  at  a  right  angle  to  the  surface  which  it  is  to  pene- 
trate ;  its  convexity  should  look  upwards,  and  the  edges  tran8\ersely,  so 
that  the  little  wound  which  is  made  will  be  ]>ara11el  to  the  direction  of 
the  dhary  arteries.  The  patient  being  directed  to  turn  the  eye  inwards, 
the  needle  is  plunged  into  the  sclerotica  a  line  and  a  half  or  two  lines 
fifom  the  cornea,  and  about  half  a  line  or  a  line  below  the  transverse 
diameter  of  the  globe.  By  making  the  puncture  nearer  tlie  cornea,  we 
would  run  the  risk  of  wounding  the  iris  and  the  ciliary  Ixnly  ;  by  mak- 
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ing  it  more  distant^  we  might  perfomt43  the  Jeas,  and 
njpulatiou  by  which  the  needle  is  brought  Ix-hind  the  iris  tttofft  (fifficult* 
Finally,  by  introducing  Lho  iastrument  below  the  transverse  diameter, 
we  avoid  wounding  the  dliary  artery,  which  ruaa  along-  between  the 
scleriitiGii  and  the  choroid,  in  the  plane  of  thU  diameter*  The  puncture 
should  be  made  tirmly  and  at  once,  for  at  the  nioiiicint  wlien  the  fimt 
priek  of  the  instrument  is  felt,  the  patients  ofl^n  make  h  sadden  Eiore- 
mmi  backward,  which  may  either  change  the  point  of  puncture,  or 
disengage  the  needle  already  thrviit  into  the  eye. 

2d  stage.  Fasmgt  of  ike  needle  beUecen  (hi  /m  and  the  iau. — ^The 
needic  having  passed  through  Ihe  ^lerotica,  should  he  careMIy  witk- 
drawD  until  its  curved  portion  only  remains  io  the  eye.  Then,  by  ro- 
tating the  handle  of  the  instntment  with  the  thumb,  Uio  concavity  of 
the  point  h  turned  backward  and  the  convexity  forward ;  the  black 
spot  upon  the  handle  indicates  tbe  extent  of  the  moTement.  At  the 
earae  time  that  this  movement  of  rot-ation  U  being  executed,  the  handle 
of  the  instrumeut  is  &lightly  elevated  and  carried  towards  the  tenaplei 
so  that  the  point  turning  around  the  inferior  border  of  the  lena,  cmi, 
without  injuring  it,  be  carried  between  it  and  the  iris.  Contact  or  ad- 
hesioDs  which  may  exiat  between  the  irisi  and  the  capsule  render  this 
miuioeuvre  very  deUcate,  The  needle,  brought  to  a  hori^ntai  positian, 
ia  then  turned  from  without  inwards,  so  that  its  point  mny  appear  in 
the  opening  of  the  pupil 

3^  8t€^i,  Incmon  of  the  cupsuk, — In  the  majority  of  eases  the  crys- 
talline apparatus  cannot  be  depressed  in  mass*  The  keeration  of  the 
capsule  is  especially  necessary  when  the  cataract  is  soft  and  of  consider- 
able volume.  This  manceuvre  bfis  K^sides  the  advantage  of  revealing 
the  real  nature  of  cataracts  of  doubtful  character,  and  consequently 
fumkhcs  timely  indications  for  modifying  the  mode  of  o^ierating  (break- 
ing up),  This  divkion  of  the  capsule  should  be  made  with  the  edge  of 
the  needle,  and  \%  executed  by  making  slight  forward  and  backward 
movements  beneath  the  inferior,  and  then  upon  the  auperior  drcumfei^ 
ence  of  the  env6loj>e. 

4M  Hiage,  Bhph^emmi  of  the  opatity, — The  capsule  being  divided, 
the  concave  hce  of  the  needle  ia  brought  to  act  tipon  the  superior  di^ 
cumference  of  the  Ions,  and  by  a  slow  and  carefully  managed  lever-Uke 
movement^  during  which  the  haodle  is  elevated  and  brought  forward, 
the  lcn»  is  carried  downwards  tmd  outward  a  into  th^  vitreous  humour, 
Tha  needle  should  retiun  it  in  tliis  position  for  eight  or  ten  8ecx>nds^ 
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ThB  dtsplacGmeat  is  executed  witli  ft  moderate  degree  of  pf^sfiure^  in 
Older  lo  prevent  the  lens  from  rotating'  uiider  the  needle^  wliif^li  miVht 
c&me  its  faUing  into  the  anterior  chamber.  Should  this  accident  hap- 
pai,  iht  opaque  bodj  must  be  perforated  with  th^  needle  and  carried 
from  before  baetward  through  tbi?  piipiL  If  the  attempt  to  do  this 
proves  ineffectual,  we  must  titen  hiive  ret;ourae  to  exirjiction  by  ind- 
mm  of  the  cornea. 

To  ob?iate  the  difficulties  of  thi^  matupulation,  Gerdy  h.is  invented  a 
needle  whose  point  being  introdueod  irito  the  eje^  blfui-cates  at  the  will 
of  tht«  sni^eon  by  the  dilatation  of  the  two  branches  which  compose 
it ;  the  lens  h  thus  embraced  and  directed  \sitli  greater  ccrtiiinty  to  the 
bottom  of  the  eye  by  the^o  two  brancbe^^  which  form  a  doubk^  support 
t0  it,  and  thiis  present  any  rotatioTi  on  lU'  a.%h. 

B*  Reclination  b  only  a  modi^cation  of  tJie  proce^  just  doiscribed. 
The  needle  c^uries  the  lens  from  before  backward  into  the  \itreous  hu- 
mour, and  then  depresses  it  so  that  its  anterior  becomes  its  superior 
aspect  (see  ph  41,  fig.  6).  Thfe  variety  of  depression  is  applicable  to 
wh  cataructs  when  the  capsule  and  the  lens  are  displaced  at  the  same 
time.  After  the  depression  it  frequently  happens  that  a  few  fragments 
of  the  capsule  or  the  lens,  separated  by  the  pressure  of  the  needle,  are 
found  ftuating  in  die  middle  of  the  eye.  Each  of  thorn  should  bo  de- 
tached and  ctirrifd  into  tlie  vitreous  of  nqueou*i  humour,  in  order  to 
i^litiie  tlieir  alj^r[*Uon*  By  doing  this  we  prevent  iht*  formation  of 
Booondmy  catamcts,  which  frequently  result  from  the  oonaecutive  union 
ol  tln»6  parti  cte, 

C*  Breakiiifj  up, — ^TUis  method  m  especially  applicable  to  soft  and 
liquid  cataracts*  In  this  operation  the  capstde  h  lacerated,  and  its 
contents,  if  thoy  are  rn|uid,  escape  into  the  Inmiours  of  the  eye,  where 
they  are  ateorbed.  If  tlie  cataract,  although  soft,  can  be  diviJed  into 
felgnwaits,  each  fragment  should  then  be  dirided  into  small  piirticles^  in 
order  ti>  submit  it  more  thoroughly  to  the  dissolving  action  of  the  hu- 
mours  of  tlitt  eye* 

Wljcn  cataracts  adhere  ti  the  iris,  we  must  limit  ourselves  to  the 
laoeration  of  the  capsule  opposite  the  pupiL  Thb  operation  is  effected 
by  means  of  a  smftll  hook  which  is  slid  flatwise  between  the  capule 
iuid  the  iris.  When  it  has  been  introduced  to  llie  kvel  of  the  pupil, 
the  hook  should  be  turned  towards  the  capsule  and  made  to  act  upon 
it  in  radiating  lines* 

D.  Suction. — This  method  is  appUoiblo  to  wft  cataracts  only. 
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Laugier  plunges  into  the  cataract  a  hollow  needle  with  nn  opening 
near  its  poiot  Thi^  needle  is  attached  to  a  small  syringe,  whose  piston 
being  put  in  ^ion,  &ueks  the  opaque  humour  from  the  cataract. 

Blanche  operates  by  means  of  suction  upon  liquid  eatanicts  ;  but  ha 
introduces  his  needle  through  the  cornea,  aud  instead  of  a  syringe  lo 
draw  out  the  cataract^  uses  a  small  India  rubber  ve^isel  Eimilar  to  thai 
in  the  plate  (see  IiLstrument^,  ph  X.,  fig  17),  which  being  compressed 
and  then  left  to  Its  own  elasticity,  sucks  out  the  opac^ue  liquids  with 
more  or  less  rapidity. 

We  will  DOW  puss  rapidly  over  the  different  secondary  methods  by 
which  the  operation  by  depression  has  been  modified. 

Petit  of  Kamur,  ^errBin,  muif  still  later^  Bowen^  divide  the  capsule 
upon  the  posterior  aspect  of  the  lens  ;  the  lens  alone  is  then  deprc^ed, 
and  the  anterior  fold  of  the  capsule  remains  in  its  place, 

BrHomieau  and  Vdpeaii^  after  introduciug  the  needle  into  the  scle- 
rotica, divide  the  hyaloid  c^lh  extensively  before  bringing  it  around  the 
inferior  border  of  the  lens,  thtia  preparing  a  way  along  which  this  body 
can  be  carried  into  the  vitreous  humour. 

Bergeron  and  Goiratid  detach  the  lens  from  the  vitreous  haraour 
around  its  entire  circumference  ;  then,  after  isolating  it  from  the  ciliary 
processes,  carry  il  and  the  capsule  into  the  vitreous  humour  togfthen 

Faulty  and,  still  later,  Ilervez  de  Che^oln^  propose  to  elevate  the 
leii%  instead  of  depressing  itj  upon  the  principle  tliat  its  specific  iight^ 
ness  is  the  only  cause  of  its  re-ascension  ^tfter  depression* 

Maigm^m  having  noticed  that  the  k^ns  never  re-usc«jnds  but  whea  it 
has  been  do  pressed  together  with  its  capsule ;  and  besides,  thai  the 
capsule  resists  absoquion  for  a  long  tiine^  and  that  there  is  no  grent 
inconvenience  produced  by  leaving  it  in  its  place,  rec^^mmends  the  fol- 
lowing method  :  Plunge  the  needldj  with  the  concavity  of  its  point 
lo<jking  upwards,  into  t)i©  sclerotica,  at  the  place  of  election,  and  in 
such  a  rammer  that  it  will  [jenetrate  the  posterior  and  inferior  part  of 
the  lens ;  divide  the  capsule  by  carrying  the  needle  backward,  and 
Uien,  with  a  half  circle  in  the  vitreous  humour,  bring  the  needle  abo^'e 
the  lens,  in  such  way  that  its  eonc4ivity  looks  downwards  :  by  a  ftlight 
pre^ure,  the  lens  is  forced  downwards,  and  the  two  laminie  of  tho 
capsule  clo&e  together  behind  it.  The  method  is  only  applicable  t€ 
lentitiular  cataracts. 

E.  JieratoHijjTii. — Depreision  through  the  coroca  is  only  performed 
in  rsre  cases  where  the  cytt  are  deeply  buried  in  their  sockets^  and  of 
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such  excessive  mobility,  that  they  can  be  fixed  with  difficulty.  In  this 
operation,  all  the  movements  of  the  needle  are  made  through  the  pu- 
pil, where  they  chafe  the  1x»rders  of  the  iris ;  loss  of  the  aqueous 
humour,  the  pas3a<yc  of  the  lens  into  the  antorior  chamber,  cicatrices  of 
the  cornea,  etc.,  are  formidable  accidents,  and  which,  added  to  the  dif- 
ficulties of  the  operation,  have  long  since  caused  the  abandonment  of 
the  operation  through  the  cornea  in  the  majority  of  cases. 

1«(  9tage,  Puncture. — An  opaque  cicatrix  being  the  result  of  the 
wound,  the  puncture  should  bo  made  near  the  peiiphery  of  the  cornea, 
and  the  inferior  half  is  to  be  preferred.  Should  there  bo  an  opaque 
spot  on  the  cornenf  this  is  chosen  of  course  as  the  point  for  introducing 
the  needle.  The  instrument  should  be  carried  through  the  cornea,  one 
edge  looking  upward  and  the  other  downward,  so  a<«  to  make  a  small 
linear  vertical  wound. 

2d  »tag€.  Depression  and  breaking  up. — The  jK>int  of  the  needle 
being  introduced  into  the  anterior  chamber,  by  a  movement  of  rotation 
its  concavity  is  turned  towards  the  lens.  The  capsule  is  then  divided 
in  the  ordinary  way,  and  the  flat  side  of  the  needle  being  applied  to 
the  superior  curve  of  the  lens,  is  depressed  into  the  vitreous  humour  by 
a  lever-like  motion,  the  handle  of  the  instrument  being  directed  upward 
and  inward. 

Breaking  up. — The  lens  should  now  bo  transfixed  by  tlie  needle, 
ond  an  attempt  made  t«>  break  it  up  by  rapid  movements  of  rotation. 
Breaking  up  of  the  central  portion  of  the  lens  is  aloiic  practicable  when 
the  cataract  adheres  to  the  iris. 

§  2.  Extraction. — Extraction  of  the  cataract  may  be  effected  by 
an  indsion  through  tlie  cornea,  Keratotomy^  or  through  the  sclerotica, 
9eleroiofny, 

A  cataract  knife,  to  incise  the  cornea ;  a  needle  or  capsular  knife,  to 
divide  the  capsule ;  a  small  scoop,  eye  forcep,  and  a  delicate  pair  of 
sdasors,  comi)ose  the  necessary  instruments  (see  Instrumetits,  pi.  IX., 
^g.  1,  2, 8,  4, 5, 6  and  7).  WenzcFs  ki.ife  is  lancet-shaped ;  it  lias  the 
convenience  of  incising  the  cornea  and  the  lens  at  the  same  time,  but 
the  inconvenience  of  not  completely  filling  up  the  wound  which  it  makes 
when  cutting  the  flap,  which  gives  room  for  an  escape  of  the  a<iueous 
humour.  Richter's  knife,  in  more  common  use,  has  a  short  and  trian- 
gular-shaped hiade,  which  closes  exactly  the  wound  in  the  cornea.  The 
fthortncss  of  its  blade  renders  it  less  liable  to  wound  tlie  internal  angle 
of  ll.e  eye. 
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TIte  g^dml  BTTangements  and  prepanitiom  alreEulj  mentioned  for  thft 
operatioD  by  dapresaion  are  equally  applicable  to  ei^tnietioUi 

The  iiickion  of  the  comea  m tikes  a  semi-lunar  flap^  which  may  bd  \ 
inferior^  oblique,  or  superior;  so  tha.t  there  are  ibreo  methoda; 
operation  by  the  iuteiiar,  the  oblique,  or  tlie  superior  flap* 

L  ^y  the  infiriorfiap — (pL  42,  %*  1,  2,  3  and  4). — 1st  itta^,~ 
Tncismn  of  ike  cornea  (fig.  1). — The  pomt  of  the  instmment  is  appfi 
to  the  cornea  on  a  levd  with  it*^  transverse  diameter ,  and  a  half  a  lindl 
or  a  Ime  in  front  of  the  aelerotiea ;  with  a  sudden  puneture,  and  a 
steady  hand,  it  is  made  to  pnetrate  the  anterior  chamber ;  a  pause  is 
tlien  roade  to  gee  that  the  knife  has  not  wounded  the  iris ;  if  this  ts 
not  the  one,  th@  handle  ia  cartied  a  little  backward,  and  tlie  point 
directed  boriaontaiiy  from  without  inwards,  ailong  the  transrerse  diame- 
ter, m  that  it  will  come  out  of  the  cornea  on  the  other  side  at  a  point  i 
diametneallj  opposite  to  that  lA'here  it  entered  ;  the  blade  of  tbe  instnt" 
ment  should  be  held  piu'allel  to  the  plane  of  the  im ;  the  point  hamgj| 
paB^d  completely  through  the  cornea,  the  knife  should  be  pushed  0(ft  { 
alowlj  and  with  precision,  not  abruptly,  so  m  to  cut  a  flap  whosa  1 
borders  will  bo  everywUero  equally  dmtant  from  the  sdorotlca.    To^^ 
much  haste  in  this  %r&i  stage  of  the  0|>eration  may  endanger  tb«  i^j 
or  the  loss  of  tlie  aqueous  humour    It  is  necessary  that  the  muicle^,  whiell'l 
contract  spasmodically  from  the  influence  of  the  puncture,  should  relax;] 
and  abo  that  the  knife  should  close  the  wound  uocuratoly  as  itadvaneei|] 
in  order  to  prevent  the  escape  of  the  aqueous  humour  (%♦  2),     The 
flap  once  cut,  the  upper  lid  should  be  allowed  to  fail,  and  the  patient 
given  a  moment  of  rest. 

2rf  stage, — Divmon  of  ike  capsule  (fig*  3). — Tho  capenliur  kniA^a 
held  like  a  writing  pen^  should  then  be  introduceci  by  iti  back  froaij 
below  upwardSf  through  the  wound  in  the  cornea;  its  pcnat  being,! 
brought  in  contact  with  the  capsule  divides  it  IiglitJy  imd  witlmtit] 
pressure,  in  order  not  to  force  buck  the  lens.  This  incision  of  the  im^  \ 
ftuie  m&y  be  made  with  au  ordinary  catarart  needle* 

2d  Mtage*—Ex}mlmm  of  tkf  cataract  (fig.  4), — It  fr^uenUy  hap- 
pens after  tlie  incisioJi  of  the  capsuk%  that  tlie  liina  escapes  of  its  own  ^ 
accord^  owing  to  the  contraction  of  the  musclea  whtch  ootnprees  tlia 
globe  of  the  eye.  When  thift  does  not  take  place,  pressing  lightljrj 
upon  the  upper  lid  with  the  finger  or  the  handle  of  the  Instmnitiii  \ 
usually  gufEces  to  force  the  lens  into  the  opening  of  the  pupil ;  it  soon  \ 
passes  into  the  anterior  chamber}  and  sli^is  through   the  woimd 
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the  cornea.  Its  expulsion  may  also  be  &cilitated  by  means  of  two 
pressures  combined,  one  upon  the  upper  lid,  and  the  other  from  below 
upward  on  the  lower  lid.  Some  particles  of  the  Ions  or  its  capsule  fre- 
quently remain  in  the  field  of  the  pupil ;  they  should  be  extracted  with  the 
scoop,  or  the  eye  forceps,  to  prevent  the  formation  of  secondary  cataracts. 

2.  By  oblique  flap, —  WenzeVs  method  (6g.  C). — The  i>oint  of  the 
knife  should  penetrate  the  middle  of  the  external  and  superior  fourth 
of  the  cornea,  and  make  its  exit  at  tlie  middle  of  the  internal  and 
inferior  fourth.  This  method  is  more  difficult  of  cxecuti«.>n  than  the  pre- 
ceding; but  the  cicatrisation  of  the  wound  is  more  rapid  ;  the  lower  lid  is 
less  liable  to  be  caught  under  the  flap,  and  thei'c  is  less  danger  of  wound- 
ing the  nose,  or  the  caruncula  lacry malls,  in  ])assiiig  through  the  cornea. 

3.  By  the  superior  flap, — Methods  of  Richtcr,  Wtnzcl^  Jacfjer^  etc, 
(fig.  7) — ^This  operation  is  i^erformed  in  tlio  same  manner  iis  tliat  by 
the  inferior,  or  oblique  flap.  The  base  of  the  flap  corresponds  to  the 
transverse  diameter  of  the  cornea,  and  its  free  edge  looks  upward. 
This  method,  more  diflicult  in  its  performance  tlian  the  two  flrst,  has 
this  ad\'antage  over  them,  that  it  is  less  frequently  followed  by  the  es- 
cape of  the  aqueous  humour,  and  cicatrisation  takes  place  rapidly,  as 
the  flap  is  retained  in  its  proper  position  by  the  upper  lid. 

FurnarPs  method, — Furnari  uses  a  double  edged  knife  (see  Instru- 
ment?!, pL  9,  fig.  5),  terminated  by  a  delicate  point  slightly  curved  on 
its  flat  surface.  This  little  point  is  used  to  incise  the  capsule.  The 
instrument  penetrates  the  anterior  chamber  from  without  inwards  (see 
pL  42,  £g.  8) ;  the  capsule  is  then  incised,  and  through  the  opening 
made  in  the  cornea,  a  dclicato  pair  of  eye  forceps  are  introduced  (fig.  9), 
with  which  the  lens  is  broken  up  and  extracted. 

Sclerotomy. — ^This  operation  was  proposed  by  Bell  and  has  been 
since  abandoned.  An  incision  was  made  in  the  sclerotica ;  through  this 
incision  a  pair  of  forceps  were  introduced,  with  which  the  lens  was 
seized  and  removed.  But  this  method  exposes  the  ciliary  arteries  to 
leuon,  to  the  instantaneous  escape  of  tlie  vitreous  humour,  to  inflamma- 
tion of  the  choroid,  of  the  retina,  etc.,  accidents  which  should  give  the 
preference  to  the  operation  through  the  cornea. 

§  3.  Mixed  method  (Quadri). — The  ordinary  needle  is  introduced 
through  the  sclerotica,  with  which  the  lens  is  depressed  or  broken  up ; 
a  small  pair  of  forceps  carried  through  the  cornea,  are  used  to  divide 
the  capsule  and  extract  the  fragments  through  the  corneal  o])ening. 
This  method  is  generally  rejected. 
12 


OPERATION  POH  ARTIFICIAL  PUPIL. 


ae  op^^ration  for  artificial   iiupil,  performed  for  tlit  first  time  h^ 

I  CE^eldcn  in  1*728,  has,  since  that  period,  undergone  an  infinite  mim* 

er  rf  modifieations.     The  multJpIjcity  of  tlie  causes  which  render  this 

[^operation  tieeessary,  account  for  the  number  and  variety  of  the  methods 

I  in  use.     These  have  nothing  exclusive  in  th^ir  character,  and  it  is  from 

tlie  niitupo  of  the  affections  themselves  which  require  this  operation, 

that  the  euigoon  must  determine  upon  the  method  which  he  will  adopt 

Four  principal  methods  include  all  the  mcwjes  of  operating :  l&t,  the 

.mcision  of  the  I'm  (iridotomy) ;  2d,  exciswn  of  thtf  iris  (iridectomy);. 

Sd,  detachment  of  the  irU  (iridodialjsis,  or  coredinlysis) ;  4th,  displam- 

ma*l  <3f  the  natural  pupil  (corectopj). 

Whatever  method  is  adopted^  the  previous  gicneral  preparations,  tbo  , 
arrnngement  of  the  patient^  the  surgeons,  and  the  assistant^  are  the 
same  as  those  described  above  for  catamct, 

1st  method*  Inekion  of  th^  irii  (irfdotomia  or  coretomia). —  Chesd* 
den's    method* — CheseMen   introduced   a  small   sickle-shaped   needle^ 
through  the  sclerotica,  slb  in  the  operation  for  catiiract^hj  depression  ; 
tlie  needle  being  fairly  entered  into  ^e  posterior  chamber,  he  turned 
the  point  of  the  instrument  towards  the  iris,  and  with  a  sHght  sawing 
motiou  made  a  horizontal  incision  of  this  membrane  from  behind  for- 
wards from  a  line  and  a  half  to  two  lines  and  a  half  in  length*     Sharp 
introduced  tlie  needle  through  tlie  cornea*    Hmhenhach,  Odhellm  and 
Richsefj  incised  the  cornea  and  divided  the  iris  from  before  hactward. 
Jtirim  introduces  a  needle  through  the  ederotlca,  and  perforates  tlie 
iris  from  behind  forward,  and  again  from  before  bacliward*    These  Iwo 
punctures  are  then  united  by  a  sing!*3  incision  made  bj  disengagiiig  th©  j 
needle  downwards  and   backwards.    This   method,  of  very   dclicatal 
execution,  exposes  the  lens  to  iiijurj^  and  may  be  followed  by  a  groftteri 
or  less  detachment  of  the  iris, 

Janin  having  noticed  that  tfao  horizontal  incision  of  the  fihree  of  tJbe 
irii  was  almost  constantly  followed  by  reunion  of  the  lip  of  tho  wound, 
determined  to  divide  them  acrosa ;  to  effect  thb,  he  introduced  a  small 
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knife,  or  a  pair  of  delicate  scissors,  through  the  cornea,  and  made  his  in- 
duon  vertical,  and  on  the  inner  side  of  the  natural  pupil.  Experienco 
has  shown  that  the  pupils  made  by  Janin's  method  close  up  as  fre- 
quently, and  are  in  no  way  exempt  from  the  inconveniences  attributed 
to  the  operation  of  Cheselden. 

Compound  section  of  the  iris. — Whatever  method  is  adopted,  simple 
inciuons  of  the  iris  arc  almost  always  followed  by  cicatrisation  of  the 
lipa  of  the  wound,  which  occasions  an  obliteration  of  the  artificial  pupil 
To  remedy  this  inconvenience  the  compound  section  of  the  iris  is  at 
present  generally  employed. 

OuernCs  method, — ^To  unite  the  advantages  of  the  methods  of  Che- 
selden and  Janin,  Guerin  first  opens  the  cornea,  and  then  makes  a 
crtuial  incision  of  the  iris  which  divides  its  radiating  fibres  vertically 
as  well  as  transversely. 

UttjottPs  operation  is  analagous  to  tliat  of  Guerin;  he  uses  the 
same  needle  to  incise  the  cornea  and  the  iris. 

Maurunr  also  incises  the  cornea,  and  then,  with  delicate  bent  sds^ 
sors,  cuts  a  triangular  flap  from  tlie  iris,  whose  apex  i»  at  the  centre  and 
base  at  the  drcumference  of  that  membrane. 

Carron  du  Villars  operates  in  the  same  way  as  Maunoir,  but  uses 
scissors  without  rings  and  which  are  kept  open  by  a  spring.  The  in- 
strument of  Carron  du  Villar^  is  more  easily  managed  than  that  of 
Maunoir. 

Vclpeau  (sec  pi.  42,  fig.  12,)  uses  an  elongated  double-edged  knife, 
resembling  very  much  the  serpcnt-tongued  lancet.  The  instrument 
transfixes  the  cornea ;  the  point  passes  first  through  the  iris  from  before 
backward  and  penetrates  the  posterior  chamber ;  it  is  then  brought 
from  behind  forward  through  tlio  iris  into  the  anterior  chamber,  about 
a  line  and  a  half  or  two  lines  from  the  first  incision.  The  point  is  now 
carried  anew  through  the  cornea,  and  thus  with  a  single  thrust  a  flap 
is  cat  from  the  iris  and  the  cornea.  The  small  flap  in  the  iris  contracts 
upon  itself,  and  soon  disappears,  leaving  a  truingular  shaped  artificial 
pupil. 

Valuation, — ^Tho  simple  section  of  the  iris  is  in  general  etisily  and 
quickly  made ;  inflammation  is  less  to  be  feared  than  in  other  method^ 
but  it  cannot  be  trusted,  and  the  tendency  which  wounds  of  the  iris 
have  to  dcatrise  sometimes  destroys  the  results  of  tlie  operation,  an  in- 
convenience from  which  even  compound  section  of  the  iris  is  not 
exempt 
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2d  methud,  A'jedsionoftheiris  (iridectomia)* — W&mi$miihM  (pi.  , 
42,  ig.  12). — This  operation  is  the  finme  as  that  of  Velpeau  dcseribed 
nbovc^  Willi  the  exceptton  that  Wenzcl  leuioves  the  little  Hap  of  the 
im  with  the  sci^ora^  while  Yelpeau  leaves  it  to  itsdf, 

Bahatkr  opens  tlie  corneii  as  in  the  operation  for  cataract,  turns  up 
tha  corneal  tlap,  draws  the  iria  oulward:i  ivith  forceps  and  excises  it  with 
sci&soi's  curved  upon  their  flat  surface, 

Mulder^  after  making  a  crucial  inciaion  of  the  irb  {pi.  42,  fig.  10), 
rtjmoves  one  by  one  the  small  triangular  fiaps  resulting  from  this 
incision* 

Phym^k  uses  a  pair  of  cutting  forceps ;  one  of  the  jaws  b  intmduced 
behind,  the  other  in  front  of  tJie  irii?*  These  jaws  being  brought  toge- 
ther remove  a  circular  portion  of  the  h'is.  Furnari  uses  an  iuilrument 
fiimilar  to  that  of  Fhjsick* 

Lero^  d^Stiolcs  operates  upon  the  iris  in  situ,  with  an  iustrmnent 
similar  in  shape  to  the  tonsil  cutter,  A  imall  turning  book  catchet 
the  iris  and  dra^^  it  between  two  rings,  which,  sliding  one  upon  the 
other,  excise  the  portion  caught  by  the  hook. 

&er  makes  a  small  incision  in  t)ie  coraea,  through  wliich  he  intro* 
dueea  a  small  hook  wliich  catcher  the  iris  and  draws  it  through  the 
wound  in  the  cornea ;  with  a  delicate  pair  of  scisfiors  ho  eidse^  thii 
portion  of  Uie  iris, 

Gibson,  B'althcr  and  Lalkmand  (of  Montpellier),  have  vanoiirij 
modified  Beer's  method, 

DtMmarrcs  inckcs  the  cornea  with  eye  forceps,  seizes  a  fold  of  the 
iris,  draws  it  out  tjirotjgh  the  wound  and  excises  it, 

Valuation, — Excision  has  tbis  advantage  over  simple  inciaou  of  the 
iris,  that  it  is  not  followed  hy  occlusion  of  the  artificial  pupil ;  but  its 
execution  is  more  diflSeult,  as  it  necesaarily  requires  more  patience  on 
the  part  of  tlic  patient,  and  greater  firmness  m  the  surgeon- 

3d  method.  Deiacktntni  of  the  irU  (coredialysis)* — ^Tbe  facility  with 
which  the  iris  detaches  it^lf  from  the  ciliary  ligament  was  taken  ad- 
vantage of  for  the  first  time  by  A'LHaHui  and  Bum,  in  the  operation  for 
artificial  pupiL  Scarpa  system atised  this  method,  and  introduced  it 
into  practioe* 

Searpa'n  methoei  (pK  42,  fig*  13), — A  needle,  a,  is  plunged  into  the 
eye  through  tlie  sclerotica,  as  in  the  operation  for  cataract  by  depra$- 
iion ;  the  point  of  the  needle  i^^  C4krried  to  the  inpeiior  and  inlermil 
border  of  t!ie  iris,  passed  through  this  membrane  from  behind  for* 
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wards,  and  with  a  sec-saw  motion,  one-third  of  its  circumference  is 
detached  hr  depressing  it  from  within  outwards. 

lAveilWs  method. — ^This  method  differs  from  the  preceding;:  only 
in  the  previous  depression  of  the  lens  to  avoid  injuring  it  during  the 
operation. 

The  methods  of  Hlmly^  Flajani  and  Beer^  consist  in  introducing 
the  needle  through  th-^  cornea,  which  facilitates  the  operation  and 
allows  the  pupil  to  bo  made  at  any  point  of  the  iris.  Assalini  makes 
a  laigo  opening  in  the  cornea,  and  detiches  the  cornea  with  eye  for- 
■  oeps.  Bonzclj  whose  method  has  been  variously  modified,  detcOches  the 
iris  with  a  small  hook. 

Lant^hecVs  method, — Impaction  is  united  with  detachment.  An 
openii^  of  one  or  two  lines  in  length  is  made  in  the  cornea,  with  an 
ordinary  corneal  knife ;  through  this  opening  a  small  hook  enclosed  in 
a  cylindrical  sheath  is  introduced ;  the  hook,  slipped  from  its  sheath, 
catches  the  iris  and  draws  the  detached  flap  into  the  wound  in  the 
ooniea,  where  it  contracts  adhesions  which  prevent  it  from  closing  up 
the  newly  formed  pupil. 

Jungken^  Grcefe  and  Rcisenger  have  modified  Langenbcck's  instru- 
ment, without  changing  his  mode  of  operating. 

LuzardCs  method. — Luzardi  invented  a  hooked  no<<llo  consisting  of 
two  branches  sliding  one  upon  tlic  other,  but  held  togetlier  by  a  spiral 
spring  (see  Instruments,  pi.  9,  ^g.  12).  The  needle  is  easily  introduced 
into  the  eye,  cither  through  the  cornea  or  the  sclerotica,  without  any 
previous  incision ;  when  it  is  fairly  entered,  one  of  the  branches  is  slid 
backward,  which  exposes  a  small  hook  with  which  a  flap  of  the  4ris  is 
seized ;  the  spring,  left  to  itself,  forces  the  moveable  branch  against  the 
hook,  which  thus  grasping  the  detached  flap,  easily  sones  to  draw  it 
oat  through  the  wound. 

DomgaruCM  method. — Donegana  unites  incision  witli  detachment. 
A  small  sickle-shaped  needle,  having  a  cutting  edge  on  its  concave  as- 
pect^ is  introduced  through  the  cornea  or  sclerotica ;  the  iris  is  detached 
with  the  convex  border  of  the  instrument,  while  with  the  concave  cut- 
ting edge  it  is  divided  from  its  circumference  towards  its  centre. 

Huguier^  remarking  that  when  the  iris  is  detached  from  the  ciliary 
ligament,  it  folds  before  the  instrument  and  is  incised  with  difficulty 
bqrins  by  diTiding  it  from  the  centre  to  the  circumference,  and  after- 
wards detaching  each  lip  of  the  wound. 

Valuation. — ^All  the  operations  through  the  sclerotica  endanger  the 


crfstaltine  hm  ;  and  m  mmh  the  more,  as  the  needle  loaa/qued  Vj  tha 

iris  k  managed  with  difficulLjf  and  may  deviate  from  its  course.  Bj 
opemtiog  ttirowgL  tho  cornea,  tlnjso  dangers  no  longer  exists  and  every 
point  of  tlie  entire  circunafereneo  of  the  im  is  equally  aceesaible. 

Detachment  alone  ia  not  alwap  followed  hy  a  success  of  !ong  duia* 
tion ;  the  detached  irin  may  nnfold  itself  and  obliterate  the  new  pupiL 
It  10  therefore  more  certain  to  join  impaction  with  detaehment.  Tho 
metlkods  of  Langenbeck  and  Luzardi  being  practicable  with  a  simple 
hook,  are  applicable  in  the  gre^t  majority  of  ams.  Detachment  lb 
necessaiy  when  the  im  adheres  to  the  capsule,  when  there  is  anterior 
synechia,  or  when  the  greater  portion  of  the  cornea  k  opaque, 

4th  method*  Displacement  of  the  natural  pupil  {corectopk}* — This 
displacement  m  applicable  in  cases  where  tlie  natural  pupil  is  masked 
by  a  sjmt  upon  the  centre  of  the  cornea*  Tlio  object  of  the  opeffttion 
la  to  place  the  p^upil  behind  a  portion  of  the  cornea  which  is  notopaqiie, 

Adams'  irtf^Aoci.— Adams  made  a  small  incisdon  in  the  cornea,  inta 
which  he  drew  Uie  iris,  to  change  the  position  of  the  natural  pnpih 
When  cicatrising,  the  wound  of  the  comcrt  created  adhesions  which  re- 
tained tho  iris  and  the  pupil  in  their  new  position, 

ffivili^^  like  AdamSf  makes  an  incision  through  the  cornea,  and 
draws  the  iris  outwards  with  a  small  hook  caught  in  tlie  circumfercDoe 
of  the  natural  pupih 

GueptTif  of  Nantes,  and  BcsmarrcSf  have  invented  a  punch-like  knife 
with  which  a  small  portion  of  the  cornea  is  removed ,  and  into  which 
opening  the  iris  fatt^ ;  when  the  iri§  does  not  fall  into  this  opening  of 
ita  accord,  it  i^  easily  forced  into  it  by  making  a  slight  pressure  upon 
the  eyeball  The  eicatrisatioa  of  the  cornea  creates  an  impaction  of 
the  iris* 

Valuation. — ^Displacement  of  the  natural  pupil  is  caaly  effected ;  it 
Is  not  liable  to  produce  the  inflammations  which  arc  to  be  feared  in  tht 
other  methods.  But  it  is  only  practicable  in  thoae  cases  where  the  Irs 
&nd  pupil  are  both  perfectly  healthy* 

BFOtS  UPO^   THK   CQRHKiL. 


Spots  Upon  the  eomca  are  always  the  result  of  former  ukenlht* 
inflammation*    These  are  perf»etuated  in  the  great  majority  of  oaMi, 
by  an  inflammatory  state  of  the  cornea,  during  which,  we  may  notke  i 
TAsmUar  network  converging  toward  the  spot    It  has  been  supposed 
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tliat  theae  vesBels  perpetuate  the  opadty,  and  that  their  division  or 
removal  would  be  followed  by  the  disappearance  of  the  specks. 

The  aui^geon,  however,  should  not  adopt  the  use  of  cutting  instru- 
ments upon  the  cornea,  until  after  thoroughly  trying  the  ordinary 
methods  of  treatment  The  operations  which  we  are  about  to  describe, 
require  both  prudence  and  great  dexterity.  Their  employment  is 
dangerous,  and  may  occasion  the  loss  of  the  eye. 

1st  Scarifications. — These  were  first  employed  by  Demours^  who 
made  four  or  five  isolated,  yet  deep  punctures  with  the  point  of  a  hm- 
oet^  or  a  delicate  bistoury,  introduced  obliquely  into  the  spot.  HoUeher 
adopted  this  method  to  render  a  portion  of  the  cornea  transparent  for 
an  artificial  pupil.  Richet  circumscribed  the  whole  of  the  opaque  spot 
with  a  circular  furrow  by  carr}-ing  a  cataract  kuifo,  whosa  point  was 
introduced  obliquely  through  half  the  thickness  of  tlio  cornea,  entirely 
around  it  He  then  removed  the  small  circular  fl:ii>  which  resulted 
from  the  first  stage  of  the  operation. 

2d.  Seion. — Pel  lie  r  and  Dclarite  have  published  c-asLS  in  which  a 
flat  thread  passed  between  iho  lamina)  of  an  opaque  cornea,  restored 
its  transparency.  The  thread  was  introduced  with  a  flat  delicate 
needle.  This  oi)eration  is  difficult  in  its  perfomiauoe,  and  cxjhjscs  the 
patient  to  the  gravest  accidents.  It  is  now  conii)letcly  abandoned. 
This  is  also  true  of  trcjxifininff,  proi)OS<?d  by  Krasnuis  Darwin^  and  of 
the  exiection  of  the  opaque  flap,  performed  by  Difffenhach.  We  recall 
these  dangerous  operations  from  memory  only. 

3d.  Abrasion  of  the  cornea, — This  operation,  by  which  an  ulcer  is 
made  to  take  the  place  of  an  opacity,  is  condemned  by  the  majority  of 
practitioners ;  yet  it  was  adopted  successfully  in  the  case  of  a  young 
ffx\  by  Malgaigne.  It  should  only  be  attempted  upon  persons  who 
are  entirely  blind,  and  only  upon  them  after  the  employment  of  every 
other  means  (Desmarrcs). 

The  eyelids  being  separated  and  the  eye  held  firmly  in  its  place, 
either  witli  forceps  or  by  means  of  hooks  introduced  into  the  sclerotica, 
the  surgeon  grasps  the  cornea  with  a  pair  of  mouse-toothed  forceps, 
and  dissects  from  it  a  superficial  flap  witli  a  cataract  knife ;  by  this 
method,  which  is  always  tedious  and  very  painful,  we  run  tlio  risk  of 
opening  the  anterior  chamber.  It  should  only  be  resorted  to  for  the 
removal  of  metallic  spots^  produced  by  the  injudicious  use  of  badly  pre- 
pared metallic  colyria. 


iu 


PTEHTQIUM    AKD    PA  ST NU ft* 

Pterygium  is  a  s|M^eie8  of  flessby  ©xcrescetioe  which  attacks  tb©  cor- 
nea, and  is  iBUally  triangular  in  form  ;  ite  position  is  commouly  towards  j 
the  inner  angle  of  the  eye. 

Pannus,  less  reguki  in  its  form,  may  att^ack  any  portion  of  the  cor-  j 
II£JL    The  aame  modes  of  o|:K2mting  fire  applicable  to  both. 

The  small  excrescence  is  Beh^d  with  a  double  hook,  or  a  pair  of^ 
mouse  toothed  forceps^  and  excised  with  a  small  scalpel  or  a  pdr 
adsaors  cnr?  ed  upon  their  flat  surface ;  it  should  then  b©  cauterised  J 
with  the  nitrate  of  silver.    These  dbeaaes  ftt?quctttly  return,  and  are 
apt  to  leave  an  opacity  of  the  cornea  iifter  them. 


HITFOPIQN  I    PaLEOUON  ;    UVnuOPHTUALMlA* 

§  L  Purulent  accumulations  in  the  anterior  chaml>er  {hypopion)  i 
easily  absorbed  in  the  great  majority  of  cases  j  m  puncture  is  rar^yl 
necessary.     But  should  the  nature  of  the  case  require  it,  it  may  be  pCT-J 
formed  by  introducing  an  ordinary  cataract  needle  into  the  most  de* 
pendant  part  of  the  transparent  cornea, 

§  2.  In  citeos  of  acute  phlegmon  of  the  eye,  when  the  pain  caused  by  i 
the  purulent  accumulation  has  become  intolerable,  an  exit  must  bftj 
given  to  the  fluid,  Scarpa  made  an  incision  in  the  centre  of  the  cor*1 
nea  and  cut  out  a  circular  flap,  a  proceeding  which  is  botli  long  antj 
painful  It  is  preferable  to  open  the  cornea  at  its  m*Mt  inferior  portion  i 
by  a  simple  incbion  with  a  cataract  knife.  By  this  method,  there  ia  a 
chance  of  preserving  some  portion  of  the  cornea  transparent 

§  3.  Hydrophthalmia^  when  it  greatly  distends  the  globe,  or  when  it 
is  accompanied  by  intense  iaflammator)'  action,  also  requlica  a  punctn 
of  the  eye.     According  to  the  case,  the  li<pid  may  be  entirely  or  only] 
partially  evacuated  by  a  puncture  made  either  in  the  cornea  or  thfti 
Bclerotica, 

Dcsraarres,  for  puncturing  the  sderotica,  uses  a  Uneet  shaped  needJ^J 
having  two^shoulders  a  short  distance  from  its  point,  to  prevent  111 
penetrating  too  far,  A  channel  is  also  cut  in  the  blade  by  wbicli  tbij 
liquid  can  escape. 

KXTlltPATlON    OF   TUB    BY£, 

Extifpaimn  of  the  eye^  the  eyelidi  hemp  prenrmd, — Ordin 
mtihod. — Carry  an  incision  outward,  two-thirds  of  an  inch,  or  an  inch, 
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fixuD  the  extenml  angle  of  the  eyelids ;  draw  tbe&e  aside  by  difisecHsg 
up  iheir  internal  sur&ses ;  s^be  the  diB^iaed  ej^  with  a  hook  or  a  pair 
of  Ifuseux'd  forceps,  plunge  a  bistoury  in  al  th«  inaer  angle  of  the  eye, 
aod  carry  it  from  withiEi  oulwarda  as  close  to  the  iDferior  aspect  of  the 
orbit  AS  po^ible,  repeat  this  proeess  with  tho  miperior  aspect  of  the  masiif 
iti  Older  to  thomiigUy  drcumscribe  and  detach  the  tumoiir ;  exchange 
the  belottrf  fot  the  euired  seissoi^  and  with  them  divide  the  pedicle 
which  ^11  attaches  the  tumour  to  the  bottom  of  the  orbit ;  Hub  h  the 
moit  simple  and  r^pid  operation  for  extirpation  of  the  eye* 

J^upuytren  <x>mmeQoes  by  de teaching  the  tumour  from  the  superiar 
aspect  of  the  orbit ;  then  eidsiog  its  pedicle,  he  draws  it  from  behind 
forwardf  and  completes  its  remoTal, 

Should  it  be  deemed  advisable  to  remcive  the  eyelids  with  the  globe 
of  the  eye,  they  may  be  circumscribed  with  two  senulunar  inciEionfl, 
and  the  operatien  completed  as  desoibed  above. 


IKHKaHO^    OF    AN'    ARTITICJAL   ET^ 

The  wound  remaining  after  the  extirpation  of  the  eye  hanng  entirely 
de&tmed,  a  proper  euamdl^  eye  being  chosen,  the  upper  lid  Ebould  be 
iseed  up  and  tlie  most  conv^ex  portion  of  the  artificial  eye  iDserted  under 
iL  The  under  lid  should  then  be  depressed^  and  both  eyelids  being  finally 
left  to  themselves  will  support  Uie  artificial  eye  in  its  place.  This  eye, 
at  fifsty  ahoold  be  retiuned  but  for  a  short  time,  so  as  gradually  to  ao- 
eostoat  the  soft  parts  to  its  contact.  It  may,  finally^  if  too  loosei  be 
replaced  by  another  sttU  larger, 

^lie  eMiritction  of  the  artificial  eye  is  eSected  by  means  of  a  blunt 
gold  or  ailrer  needle  curved  like  a  hoolE ;  the  lower  lid  is  depre^ed| 
and  thk  instrument  slid  between  it  and  the  eye,  A  slight  lever-like 
motion  is  then  ^ven  to  the  needle,  which  displaces  ^e  ajiifidal  eye 
and  causes  it  to  ftlip  from  the  socjcet. 


Plate  XLIII. 


OPERATIONS  UPON  THE  EAR. 

Fio.  1.  A  section  showing  the  winding  direction  of  the  Eustachian 
tube^  and  of  the  external  auditory  canal. — a,  inferior  turbinated  bone 
of  the  nasal  ios&m  ;  6,  middle  turbinated  bone ;  c,  opening  of  the  Eus- 
tachian tube,  on  a  level  with  the  attachment  of  the  inferior  turbinated 
bone ;  d^  first  bend  formed  by  the  Eustachian  tube,  which  takes  its 
course  from  this  point  more  directly  outwards ;  e,  mcmbrana  tympani ; 
/,  external  auditory  canal,  in  its  course  from  witlun  outwards  it  com- 
pletes the  arch  which  would  bo  formed  by  the  continuation  of  the  Eus- 
tachian tube,  if  projected  externally  in  its  original  course ;  ^,  internal 
carotid  artery. 

Fig.  2.  Perforation  of  the  lobe  of  the  ear, — a,  perforator;  6,  a  cork 
placed  behind  the  lobe  of  the  ear  as  a  support 

Fig.  2  &t>.  Instrument  for  tlie  perforation  of  the  lobe  of  the  ear ; 
also  used  for  tlie  introduction  of  ear-rings. 

Fig.  3.  Extirpation  of  a  polypus  of  the  external  auditory  canaL 

Fio.  4.  Perforation  of  the  membrana  tympani ;  a  b,  Delcau's  perfo- 
rator ;  c,  membrana  tjonpani. 


/ 
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OPERATIONS  UPON  THE  EXTERNAL  EAR. 

(PL  A3,  fig.  2  and  2  bis.) 

PERFORATION   Of  THE   LOBE   OF   THE   EAR. 

This  operation,  the  object  of  which  is  the  inscrUon  of  ear-rings,  may 
be  performed  with  a  punch,  or  any  sharp-pointed  instrument.  The 
operation  is  usually  performed  with  a  small  trochar,  fig.  2  bis,  whose 
canub  has  a  moveable  point,  and  a  cork,  which  is  placed  behind  the 
ear  as  a  support  for  the  lobe. 

The  surgeon  commences  by  compressing  the  lobe  forcibly  between 
his  fingers  to  benumb  it ;  then,  taking  the  cork  and  holding  it  in  its 
place  with  his  left  hand,  he  perforates  the  lobe  at  once  from  before 
backward  with  the  trochar,  which  is  buried  in  the  cork.  Ho  then 
withdraws  the  cork  and  the  stem  of  the  trochar ;  the  canula  is  left  in 
the  lobe,  to  aid  in  the  introduction  of  a  leaden  wire  or  a  silken  cord, 
which  is  tied  in  the  form  of  a  ring,  and  allowed  to  remain  until  the 
wound  is  cicatrised  and  become  converted  into  a  permanent  opening 
suitable  for  the  reception  of  ear-rings. 

WOUNDS  OF  THE  EXTERNAL  EAR,  AND  OTOPLASTY. 

Simple  wounds  brought  together  by  points  of  suture  carried  through 
the  entire  thickness  of  the  pinna,  usually  unite  by  the  first  intention. 

Otoplasty  is  only  applicable  to  lesions  of  the  lobo  with  loss  of  sub- 
stance. The  method  by  sliding  (see  Blepharoplasty)  should  be  pre- 
feired,  and  in  all  cases,  the  flap  which  is  destined  to  restore  the  loss  of 
substance  should  be  so  attached  that  its  cutaneous  surface  shall  be 
directed  outwards. 

FOREIGN  BODIES  IN  THE  EXTERNAL  MEATUS. 

It  would  be  difficult  to  enumerate  the  foreign  bodies  which  might 
aoddentailj  obstruct  the  auditory  canal ;  they  may  bo  divided  into  two 
dJMtes :  Ist,  bodies  forming  in  the  ear  itself,  wax  more  or  less  hardened, 
pus,  coagulated  blood,  etc ;  2d,  bodies  introduced  from  without. 
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The  extniction  of  these  foreign  bodies  maj  he  tffectod  either  witJb 
sooops,  or  forceps  whose  curves  and  dimensions  are  appropriate  to  the 
direction  of  the  extern^  auditory  canal  (see  Instrument  pi.  X.|  fig*  S, 
4  and  5).  Tlie  forms  of  these  bodies,  their  solidity  or  softnefia,  etc^ 
will  furnish  indications  to  the  mirgeon,  which  will  direct  him  in  the 
choice  of  the  proper  method  of  operating  for  their  removal.  By  dnw- 
ing  with  the  left  hand  the  pinns  of  the  ear  upvvards  and  outwards^  we 
atra)ght«n  a  little  the  curves  of  the  canal,  and  thus  facilitate  tlie  inlio- 
ductlon  of  instniments*  By  lubricating  the  canal  with  oil,  the  eKpuI&kvn 
of  the  foreign  body  k  more  easily  eHected  \  if  it  should  he  solid,  and 
tightly  einbraced  by  the  soft  walls  of  tJie  canal,  we  m^j  make  use  of 
specula  (Instrumonta,  pi.  X,,  fig.  1  and  2)  to  dikte  the  passage,  or  in- 
troduce instruments  from  without  for  the  purpose  of  enishlng  or  cutting 
it  in  pieces.  It  must  he  remembered,  as  an  anatomical  fact^  that  in 
adults  the  vertical  diameter  of  th^  Gtnal  is  greater  than  its  transveiBe 
diameter.  Instruments  therefore  should  he  carried  along  the  inEmor 
wall  of  the  canal,  in  order  that  tliey  may  be  insinuated  more  easily  be*  , 
tween  it  and  the  foreign  body.  In  in&nts,  on  the  contrary,  the  timii^ 
veme  is  greater  than  the  vertical  diameter*  In  the  second  pl«ce»  the 
membrana  tympani  being  inclined  from  above  downwarcb  and  fem 
without  inwards^  this  arrangement  should  be  recollected  that  the  mem- 
brane may  not  bo  wounded,  nor  the  foreign  body  forced  into  the  angle 
which  IS  formed  at  the  internal  extremity  of  tlie  cimaL 

Hardened  wax  and  analogous  substances  may  be  softened  and  re- 
moved by  the  me  of  injections  of  warm  water.    Mayor  has  also  sue-  , 
cessfully  used  forcible  injections  for  the  expulsion  of  solid  bodioSf  which  ' 
fJae  reflux  of  the  liquid  forced  outwards. 

If  all  these  means  fail,  wo  may  have  recourse  to  the  method  of 
Paul^  of  Mg'ina^  who  advises  the  surgeon  to  ma^lte  a  small  incision 
behmd  the  pinna,  on  a  level  with  the  canal,  tli rough  which  n  probe 
can  be  introduced  behind  the  foreign  body,  and  used  to  force  it  from 
within  outwards. 

I'OLTPI   OP   THK   AUniTOav  CAKAL, 


Polypi  of  the  auditory  caual  may  be  removed,  or  destroyed  in  situ, 
by  ligature,  exckion,  avulsion,  and  cauterisation.  The  nature  of  the 
polypus,  its  form  and  volume,  should  furnish  to  tbe  surgeon  the  ne^Oft- 
aaiy  indiofitions  for  a  choice  of  the  proper  method  to  adopt 
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The  ii^atur^  may  bs  applied  directly^  or  wiUi  the  wd  of  B^ault** 
kfloMyer  (InstriimenL^^  pi  S!II^  fig  8)  to  a  poljpitt  with  ft  podtcl®* 

A^iilsion  of  th&  polypus  h  applicabk  to  nearly  afl  c&^en*  It  ii 
oEected  wiUi  steel  farceps  (Instraments,  pi.  X^  fig.  4,  and  pL  Xll»,fig«  l)i 
Tbe  blood  which  ffoqueotly  fiows  in  abundatiee  after  the  operation  am 
be  stopped  hy  c'luturbation.  Tlio  tiitratc  u(  silver,  or  Vienna  pmU^ 
13  iisually  employed  for  this  purpose.  The  action  of  the  caustic 
should  he  carefully  watched^  and  it  would  bo  prudent  to  intJX>duco  a 
snuil  wnd  of  cdttj>n  into  the  auditory  caual  to  pri^serve  the  membrana 


MMSmyCK   AXD    OB3TRU<JnO?i^    OF   TO£   AC13IT0Iir   CAHAL. 

The  oongenitiil  absence  of  the  meatus  audltariua  caused  by  the  con- 
solidation of  ita  bony  parictes,  h  beyond  the  resources  of  art.  But 
when  a  membrane  more  or  loas  tliick,  aituated  deeply,  or  otherwise, 
obliterates  the  canal^  pitncturtf^  inemon  and  cauterisation  ha^e  been 
m(Cc.?ssfal3y  employed. 

It  ii  always  prudent  to  begin  with  an  exploring  puncture,  to  deter- 
latne  the  existence  of  a  cavity  behind  the  membrane ;  if,  by  thia  punc- 
ture, the  hearing  is  improved,  a  crucial  incision  of  the  membrane  may 
he  made^  and  tbe  fiaps  exi^ected.  Some  dilating  substance  should  then 
be  introduced  into  the  artlfical  opening  to  keep  It  patent,  and  prevent 
its  obhteralion  during  the  healing  of  tbe  wounct 

fktrd  and  Bonafond  have  made  me  of  cauterisation  by  the  nitrate 
of  silver,  for  deAtroying  deeply  seated  membranes  (see  the  caustic 
bolder  of  Bana/ond^  Inatrumentj  pb  X*^  fig*  14)* 

The  obtiteration  of  the  canal  caused  by  the  tliickening  of  its  soft 
jpsrietoi,  may  be  cured  by  ihe  uao  of  dibttng  bodies,  such  as  catgut, 
prepared  sponge,  etc*,  which  may  afterwards  bo  replaced  by  a  canula 
of  gold,  or  ivory,  to  keep  up  tbe  dilatation. 

Whatever  method  n  adopted,  the  surgeon  should  proceed  carefully 
and  be  wary  of  creating  legions  in  the  internal  ear. 


OPERATIONS   UPON   THE  INTERNAL  EAR, 

(PL  38,  fg.  I,  and  FL  43,  fig.  I  and  4) 

FE&FORATtOH   OF  TOE  MBMBBANA  TTMPAiri. 

The  object  of  tbk  opemtbn  is  to  render  the  internal  ear  permeable 
to  tLe  air,  In  order  to  remedy  the  deidn^s  which  is  caused  by  the  com- 
plcte  and  in  curable  obliteration  of  the  Eustachian  tube.  PerfbfatioD  af 
the  memhrana  tympani  may  !>o  effected :  Ist^  by  puntture ;  2d,  by 
esccision  ;  3d,  by  caukrisation. 

1st.  Puncture, — Aitlt^  Cooper^ s  methods — A  small  curved  trochar 
is  carried  along  the  anterior  inferior  wall  of  the  external  auditory  canal, 
anlil  it  Tcachea  the  membrana  tympaui.  The  surgeon  then  suddenly 
thrusts  the  point  of  the  instruniont  through  this  membrane  to  the  ex* 
tent  of  a  line  or  a  line  and  a  half,  and  the  patient  immediately  reoovera 
hb  hearing, 

Buchanan^i  i?wlAcKf,— The  operation  ia  the  same  as  the  preoedlogi 
but  the  trochar  used  b  square ;  the  mt^mbrane  being  puneturedj  the 
&i;Ee  of  the  artificial  opening  is  increased  by  rotating  the  instmnient, 

2d,  Excmmi. — Himly'^s  methods — The  perforation  effected  by  ilia 
methods  employed  by  Astley  Cooper  itnd  Buchanan  is  liable  to  close 
ag£un.  To  remedy  this  inconvenience,  Himly  joined  excision  to  punc- 
ture, by  means  of  a  punch,  which  has  since  been  perfected  by  Fabiizi 
and  JDeleau  (see  InstrumentSf  pi.  X^  fig.  1%  14  and  16), 

Dcleau'a  perforator  consists  of  a  canula  whose  extremity  presents  & 
circular  cutting  edge  ;  this  canula  encloses  a  point  whose  base  is  idBO 
sharp,  By  turning  a  spring  tJiis  jioint  is  forced  tlirough  the  membranei 
and  by  the  action  of  another  spring  as  suddenly  returns  into  the  canula, 
cutting  a  circular  fiap  from  the  nQcmbranc,  which  is  c**iught  between 
the  cauula  and  the  base  of  the  point  (see  pi.  43,  fig.  4,  applicatiQQ  of 
Deleau's  perforator), 

3d.  CauUnsaiion  proposed  by  Eicherand  is  now  generally  abandoned. 


PfiBFORATIOK   Of   THS    MASTOID    CELte. 

The  communication  which  exists  between  the  mastoid  cells  and  th« 
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cavHj  of  the  tympanum  has  suggested  the  propriety  of  making  an  ar- 
tifidai  passage  for  the  external  idr  by  perforating  the  mastoid  process. 

This  operation  may  be  performed  with  a  small  trephine,  a  trochar,  or 
a  perforator.  The  most  &vorable  point  for  the  operation  is  a  little  in 
front  of  the  mastoid  process,  and  from  seven  to  nine  lines  above  its 
apex  (Malgaigne). 

Perforation  of  the  mastoid  cells  is  not  only  indicated  in  certain  varie- 
ties of  deafness,  but  may  also  be  performed  to  give  exit  to  pus  or  liquids 
contuned  in  these  cells  or  in  the  mtcmal  ear,  the  sequelae  of  abscesses, 
or  organic  lesions  of  the  bony  tissue. 

This  operation  does  not  alwap  effect  the  results  which  it  promises ; 
it  is  not  exempt  from  danger,  and  in  some  cases  has  been  followed  by 
death.  These  considerations,  joined  to  the  fact  that  the  cells  are  fre- 
quently atrophied,  which  renders  the  operation  useless,  should  render 
surgeons  exceedingly  cautious  in  determining  to  operate. 

CATHETERISM    OF   THE    EUSTACHIAN    TUUE. 

(See  PL  38,.%  1,  aiid  PI  S4,Jig.  1.) 

We  must  recoiled  that  the  Eustachian  tube  is  a  canal  from  an  inch 
and  a  third  to  an  inch  and  two-thirds  in  length,  having  an  orifice,  c 
(Plate  43,  fig.  1),  which  looks  downward,  inward  and  forward,  and  is 
situated  behind  the  inferior  turbinated  bone,  a ;  the  orifice  of  this  tube 
may  be  reached,  therefore,  through  the  mouth,  or  by  the  nasal  fossa;. 
Fig.  1st,  pi.  38,  represents  Deleau's  sound,  rf,  lying  upon  the  floor  of 
the  nasal  fossae,  and  introduced  at  e,  into  the  pharyngeal  orifice  of  the 
Eustachian  tube. 

The  object  of  catheterising  this  tube  is  the  removal  of  any  obstruc- 
tions which  may  exist  in  its  cavity. 

GuyoCs  method. — In  1*724,  Guyot,  a  postmaster  at  Versailles,  ope- 
rated successfully  for  the  first  time  in  catheterising  the  Eustachian  tube. 
He  introduced  a  sound  into  tlie  tube  by  the  mouth.  This  method  had 
at  first  numerous  partisans,  but  in  1T41,  Cleland  introduced  the  opera- 
tion through  the  nose,  and  Guyot's  method  was  from  that  time 
generally  abandoned. 

ClelantTs  method, — Ordinary  operation, — This  is  performed  with  a 
very  delicate  silver  instrument,  curved  like  a  female  catheter  (see  Instru- 
ments, pi.  X.,  fig.  8).  The  patient  being  seated,  with  his  head  thrown 
slightly  back,  and  firmly  held  by  an  assistant  standing  behind  him,  the 
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iitrgeon  takes  tne  catheter,  previously  oiled,  in  Ms  right  hand,  and  la- 
tfodudng  it  into  the  nostril  on  ilie  same  @ide  as  tlie  tube  wbicli  he , 
intends  to  souDd,  carries  it  along  the  floor  of  the  nasa]  fosam  sm  fisr  \ 
tJbe  velum  ptilati.     In  this  first  stage  of  tho  op^ralioD,  th<3  k^ak  of  t!tm  ^ 
catheter  is  di recited  downward  and  a  Uttle  outward.     After  a  pasfiage  j 
of  about  two  iDchas  and  a  4]^uarter,  tb^  beak  of  the  catiieter  strikes  tlio 
velum  of  the  palate,  which  Ciius0i  a  disagreeable  sensation  to  the  patient, 
and  provokes  a  sudden  movement  of  deglutition.    TJie  beak  of  the 
eatheier  ia  then  turned  slightly  upwards  and  outwards,  by  rotntiog  Its 
stem,  which  should  always  be  kept  close  to  the  external  wftU  of  t^e 
nostril*     By  carefully  making  slight  forward  and  backward  movemenlA, 
the  beak  m  caught  in  the  on£o6  of  the  tube*    Thk  rt^ult  is  indicated 
hy  the  retention  of  the  iuatrumont,  and  the  peculiar  sensation  ^xpe-  ^ 
lienced  in  tlic  ear  by  tUo  patient.     To  inject  ihe  tube,  the  catheter 
Ghoul d  be  held  firmly  in  its  position  by  si^ueezing  it  between  the  noi^ 
tril  and  the  fingers,  and  introducing  into  0$  orifico  the  extremity  of  a 
small  syringe* 

Deleau"^  msthod  (see  pL  38,  fig*  1). — Ingtead  of  a  silver^  Deleau 
tises  a  gum  elastic  flexible  catheter,  wliicU  cnn  be  introducisd  more 
deeply  into  the  tube  without  being  stopped  by  the  %vinding  panels  <ifr 
the  canal  (see  Instruments,  pi  X.,  ^g.  H)*  A  stylet  introduced  into 
the  catlieter  serves  to  support  it,  and  to  give  it  ih©  proper  curve,  Tho 
extremity  of  the  stylet  extending  a  short  distance  beyond  the  catheter, 
IS  first  caught  tn  the  tube ;  tho  catheter,  guided  by  the  stylet,  k  then 
pushed  on  as  far  aa  possible,  and  the  stylet  is  withdrawn.  The  exter- 
nal extremity  of  the  catheter  is  terminated  by  a  small  silver  lip,  to  i 
which  is  fitted  a  piece  of  wire  bent  like  a  spring,  which  fixes  tlie  appa- 
ratus in  its  position  by  clasping  the  ala  of  the  nose  of  the  patient  WiLen 
the  catheter  ia  fa&t,  injections  appropriate  to  the  disease  cAD  be  introduced  , 
tlifough  it.  Deleau  recommends  injections  of  air  above  all  otiiers;  to 
introduce  them,  he  uses  an  india  rubber  bag  (see  Instruments,  pL  X^ 
fig.  17),  which  only  requires  ta  be  compressed  to  force  h  current  of  air 
into  the  tube. 

The:se  doucJiM  of  air  may,  in  certain  eases,  be  of  valuable  assistance 
to  oiir  diagnosis.    In  fact>,  the  surgeon  by  applying  his  ear  to  the  < 
of  the  patient,  can  easily  recognise  when  the  air  penetrates  the  cavity' 
of  the  tympanum  and  returns  between  the  catlieter  and  the  parietea  of  ' 
the  tube  ;  in  such  eases,  the  obstruction  is  not  complete.    If  the  ciurent 
of  air  passes  through  the  internal  ear  and  comes  out  through  the  ex- 
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teraal  auditoiy  canal,  titer©  k  n  perforation  of  tlie  meoibFima  tynipani. 
Finally,  the  mtUes  and  gurglings  vhieh  are  jicrceiveii  by  this  ansculta^ 
tioD  reveal  the  presence  of  purulent  or  other  liquids  in  tJie  intenml 
«ir,  etc 

Another  method  of  Belmu'^i. — When  the  nostril  corresponding  to 
the  diseased  tnbe  is  itself  obstnicW,  trnthetensm  may  be  effected 
through  the  otJier  nofitfjl^  by  tnereasiDg  the  curvnture  of  the  cutheter, 
and  adjusting  the  dimensions  of  the  curred  part  to  the  distance  to  be 
tm versed*  m  order  to  reach  the  orifice  of  thi*  tube*  To  ^udUtata  the 
introduction  of  the  beak  of  the  catheter,  il^  convedty  should  be  elightly 
straighteued- 

GfiiraTs  ww/Aoc/.— Gairal  carries  the  catheter  to  the  poeterior  ©x^ 
tfemity  of  the  nasal  foisaa ;  b&  soon  t^  tlie  beak  of  the  instrument  hii& 
passed  b^ond  the  floor  of  the  ncDstril,  he  mak^  it  describe  a  fourth  of 
a  circle  upwards  and  outwards ;  the  catheter  being  Uien  carried  a  httle 
farther  on,  its  extremity  is  caught  in  IlLq  orifice  of  the  tube^  and  con- 
tinuing the  slight  movement  of  rotation  outwards^  the  iuBtrumcnt  is 
tfltroduoed  still  more  deeply  into  the  canal. 

The  Up  of  Gairal's  catheter  ha"!  divkions  marked  upon  it  which  in- 
dicate the  limits  of  the  rotation  which  it  is  proper  to  make. 
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OPEEATIONS  UPON  THE  LIPS. 

H3CCI3IOK  OF  A  rOLD    OF  TS£  MtTCOUS  MEMBBAKIE   0?  THE   LlF. 

In  fionie  parsons,  whilst  in  the  act  of  kughin^f  or  eTen  of  speaking,  a 
poftioii  of  the  iDuoous  membrane  just  withiii  the  fr^  border  of  the  lip 
protrud(?!S  habitually,  forming  an  unsightly  prominenoe  and  everting 
th^  lips  to  a  gf  eat^^r  or  less  degree* 

To  remedy  this  deformity,  the  Iranaverse  fold  should  bo  seixed  with 
the  forceps,  and  excised  with  a  pair  of  scissors  curved  upon  their  flat 
surface.  Compresses,  dipiHsd  in  cold  water  or  a  solution  of  alum,  and 
held  between  the  lip  and  the  teeth,  usually  suffice  to  arrest  the  sU^i 
hiemorrhage  which  sometimefi  arises  from  the  operation, 

SWELLING    OF   TBB    UPPER    LIF. 


If  swellmg  of  the  upper  lip  ©xista  aa  a  eymptom  of  ecrofulous  dii 
we  should  limit  ourselves  to  a  general  treatment  for  the  diathesis,  AXiMj 
abstain  from  any  operation.     But  when  an  enlargement  b  found  exists" 
ing  in  an  individual  otherwise  healtliy,  we  may  have  recourse  to  Paii' 
lanTs  operation,  by  which  the  size  of  the  lip  is  diminished  bj  th« 
removal  of  a  flap  of  its  internal  mucous  membrane.    To  do  this,  anl 
asaistant  b^^j^s  one  of  the  labial  commissarea  and  everts  the  lip  byl 
drawing  it  a  little  forwards ;  the  surgeon  with  the  hand  which  is  dis- 
engaged does  the  same  with  the  other  commissure,  and  then  with  a 
bistoury  removes  a  mucous  flap  of  half  its  thicliness  throughout  the 
whole  length  of  the  lip.     The  same  dressing  is  applied,  aa  for  the  ope^ 
ration  last  described. 


HAHE-LIP  CONTINUED,  ETC. 

Fig.  1  and  2*   Operation  for  hare-lip, — Mahfaif^ii/i  method* 

Fig,  L  Two  incision&p  a  and  b^  detncli  two  siasill  fl^ps  with  an  infe- 
rior base,  wlioao  bleeding  surfaces  are  brought  together  to  fill  up  th© 
fimall  Dotch,  or  gap«  wbicli  rornaing  after  the  operation^  wb?u  perfonncd 
in  tlie  onjinarj*  way. 

Fig.  2.  The  two  flaps,  a  a  ad  b^  brought  down  before  their  ixaiou. 

Fi0,  3  and  L  Method  of  AfirauH,  of  Anders, — A  single  flap,  a,  is 
preaefFed  upon  one  of  the  borders  of  the  division.  This  small  flap  ia 
intended  to  fill  up  tho  nott^h  (see  iig^  4). 

Fio.  5  and  6.  Contraction  of  tlu  orifict  of  the  moutkr-  Dkffenh&eh*^  ^ 
meth<>d, — Two  iDcieions,  a  h  and  c  cf,  through  half  the  ihicktiess  of  the 
*oft  parts^  form  a  triangulnr  flap  wha^  bas43  corresponds  to  the  retmded  ■ 
orifioe  and  apex  to  the  commissuns  of  the  lips. 

Fio,  6*  The  flap  ia  reraoired  ;  the  mucous  lining,  a,  alone  k  preaer?e4| 
and  lies  at  the  bottom  of  the  wound. 

Fto,  7*  Tho  mucoU3  lining  is  divided  trans vereely ;  the  two  mem- 
branoim  flapa^  a  and  5,  are  made  use  of  to  cover  the  mw  lidg^  of  the 
wound,  and  form  the  mucous  surface  of  the  new  Ups. 

Fio*  8*  Thia  represents  a  section  of  the  pane  tea  of  the  cavity  of  the 
mouth,  in  order  to  show  the  poaition  of  the  threads,  a  b  and  e  d^  which 
are  introduced  before  the  division  of  the  toucous  lining,  and  intended 
for  the  |>uinti  of  suture. 


RESTORATION    01-^    TUE    O  III  Fit: K    OF   TOE    MOUTH. 

This  operation  is  performed  when  there  ia  an  abnormal  adhesion  of 
the  lipa,  or  a  contraction  of  the  orifice  of  the  mouth*  If  the  abnormal 
adhesion  is  congenital  and  complete  in  a  new^ly  boni  infant^  the  mouth 
should  bo  immediately  opened  by  dividing  the  membrane  which  closes 
it  For  tlm  purpose,  a  puncture  shouid  be  made  with  a  sttaight  bistoury 
at  one  of  the  points  which  corresponds  to  the  cominkstire  of  the  hye^ 


and  a  director  introduced  Uirough  thk  openini^  as  n  guido  for  tlti?  cut- 
ting iostniment  (wbetLer  bistouiy  or  scksora)^  with  which  the  operation 
la  to  bo  perfonned*  The  two  bleeding  liffs  aro  now  to  ha  covered  with  a 
ssdall  fold  of  linen  spreiid  with  cemt^,  to  prevent  all  eonlftct  between 
the  wounds  during  the  pn>c<Bs  of  healing. 

When  amtraciion  of  the*  mouth  h  produced  by  htul  cicatrices,  the 
result  of  bums,  or  ulcet^  the  success  of  an  operation  is  nioro  doubtful 
than  in  c^es  of  abnormal  adhesion.  The  proce^  of  cicatnsatiou  creates 
new  adh^ons  which  have  a  tendency  to  re*produce  con  tract  ion.  To 
prwvent  these  clcatnees  from  again  esljiblisbiiig  this  deftDrmity,  tbo  ope- 
rations which  we  are  alx»ut  to  describe  h»%*e  Ixeu  devised. 

Boytr*9  fmtkod. — The  orifioe  of  tho  mouth  being  re-established  by 
ineam  of  indsioiL^  carried  m  far  on  either  fiide  a*  the  eour5«  of  the  labial 
nrteries  will  permit,  the  two  t'ommissures  nre  drawn  outwards  by  menu» 
.'of  two  blunt  i^ttver  hooks,  pulling  one  against  the  oth<^r.  An  appro- 
priat^}  baudfiGfc  h  made  uac  of  to  support  the  hooks  firmly  in  this  posi- 
lion,  2ind  they  keep  up  the  dimensions  of  the  mouth  while  cicatrisation 
of  the  lip  is  taking  place.  This  method  hjis  had  a  fair  shnre  of  success. 
It  has  been  proposed  to  make  a  ptmcture  with  a  trochar  on  a  line 
with  ^loh  commissure;  tlien  to  pnss  ihvough  the*^^  artificial  openings  a 
loadmi  wiru  whose  extremities  are  to  be  brought  toget^rer,  and  twisted 
and  tightened  every  day,  in  order  to  cut  through  tlie  inter \eniag  Eoft 
porta,  but  the  dinded  liflsues  cieatriso  and  re- unite?  after  the  passage  of 
tlie  wire. 

J^rugrn*IIauM€n^s  nutkod, — The  leaden  wire  is  not  luserted  to  divide 
the  soft  parts  ;  it  is  left  in  its  phce  without  tightening,  and  when  the 
two  little  apertures  through  which  it  passra  are  healed  and  liave  become 
peniianent  openings,  the  orifice  of  the  mouth  is  f^stablished  with  the 
htstomy ;  the  two  deatriaed  openings  form  the  coram issurea.  By  this 
«p<*rr*t4on  the  re3u(t>^  of  cicatrijsation  are  less  to  be  feared  than  by  the 
pi.^ctJit*^  tneihol.  In  the  phice  of  the  leailen  wire,  a  small  silver  ai- 
1 11^4  .«my  be  introduced,  or  one  of  Scarpa^s  leaden  styles  (see  Inetru- 
t  i4  »u*,  ph  VIII,,  figt  13)^  the  largest  extremity  of  which  is  in  the  mouth* 
SMd  the  point  being  btint  over  protrudes  externally* 

Blefmbach^ji  method  (iiee  pb  45,  §g,  5  aud  6), — In  order  to  prevent 
I  this  edgoa  of  the  wound  from  ngmn  uniting,  Dieflenbjich  invented  a 
Qethod  by  which  the  mucous  membrane  k  preserved,  and  employed  to 
eoTtr  the  raw  edg^  of  the  newly  formed  lips. 

Tha  fmrgeoti  introduces  the  index  finger  of  his  left  hand  into  the 


irs 


mouth  of  tlie  p&tieiit»  to  put  tlie  parietes  of  the  cbeeka  upon  the  stretch ; 
the  other  hand^  holding  it  pnir  of  shfirp-pointed  scksors^  or  better  stiU, 
ft  aharp-pointi^d  strnight  bisloury^  introduces  the  esctremity  of  the  in- 
struraeut  obliquely  a  little  above  the  place  where  the  commisaure  of 
the  lip  should  be  situated ;  the  blade  of  the  instrument  should  not  be 
forced  entirely  through  the  cheek,  but  carried  from  without  inwa^da, 
through  half  the  thickness  of  tlie  tissuefi,  until  it  reach^^  Uie  coutraoled 
orifice  of  the  moutL  Tlie  point  of  the  iustr anient  being  disengaged, 
its  edge  should  \>e  turned  in  front,  and  with  a  aingle  cut  all  the  super- 
tieial  half  of  the  tissuj^  are  didded  from  behind  forwfircls.  A  ^eoond 
incision  below  the  0iBt  is  then  m»de  in  the  same  vf^j\  and  the  two  are 
united  at  the  point  intended  for  the  new  ootnmbsuro  by  a  small  semi- 
lunar incision.  The  trianguhir  flap,  ahc  d^  lyi^g  between  these  two 
incis^ions  must  now  bo  excised^  care  beings  taken  not  to  injure  the  mu- 
cous membrane  ivhich  Vines  the  bottom  of  the  wound. 

The  second  step  of  the  operation  consisia  in  put  tin  j^  to  its  desttntd 
use  tlie  mucous  membrane  whitih  has  been  preserved.  For  this  pur- 
pose, it  is  isolated  from  the  other  tissues  as  much  as  posaible,  then  divided 
homontally  to  within  two  or  three  hues  of  the  commissure.  These 
two  flape^  one  above  tmd  the  other  below^  are  then  turued  over  the  raw 
edges  of  the  wound,  and  united  to  the  skin  by  delicate  pointa  of  suture* 

Velpcau'^9  method, — Before  the  horizontal  division  of  tlie  mncoiis 
membrane,  Yelpeau  inserts  the  threads  wliich  are  to  be  used  for  suturea* 
Eat-h  thread,  attach cd  to  a  needle,  is  carried  firom  within  outwards 
through  the  mucous  membrane  and  the  skin.  A  row  of  threads  ^r 
the  upper,  and  nbo  one  for  the  lower  ^ip  aro  thus  inserted ;  between 
these  two  ruws^  the  incision  of  the  membrane  is  made,  and  union  ia 
effected  by  tyin^  tlio  threads  (see  pL  45,  fig.  8)* 

Miihod  of  Serres^  of  Montpeliier. — Berres  divides  the  skin  and  mu* 
oous  membrane  at  the  same  levels  and  then  brings  the  two  membranes 
together  and  unites  them  by  points  of  suture.  Thia  method  is  more 
simple  than  the  preceding,  but  it  does  not  oflfer  the  same  prospects  of 
sucoe^. 


The  operati(*n  for  hare-lip  consists  of  two  principal  stcpss :  lat,  the 
paring  of  the  etl^fes  of  the  division ;  *2d,  bringing  them  togetlier  and 
causing  their  union  by  the  process  of  adhesion* 

1st*  Paring  the  cdf/tg. — The  patient,  if  he  is  an  adult,  may  bo  seated 
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opoa  a  cbslr,  with  hm  liead  tbmwn  slightly  back,  and  held  in  thta  po* 
sitioQ  1^  3D  assistant ;  if  the  patieDt  is  a  young  child^  he  should  be 
wrapped  in  a  eheet  or  towel,  and  held  upon  the  knee&  of  nn  assislAiii. 
The  aalatatit  holding  the  pntletit's  head  should  push  tha  eheeks  for- 
tpard  m  far  m  po^bJa,  and  compress  ihe  facial  arteri^ii  u{>on  the  lower 
jftw  in  fmnt  of  each  ma^oV^r  muscle*  The  surgeon  commenc4»  th<5 
Opeiii^n  by  eteyiating  the  up|>er  lip,  and  dmding  witli  the  hi^toury^  or 
a  pair  of  scisscm^  the  frsBoum  vrhich  unites  it  t4>  the  gum^.  The  angle 
of  the  left  border  of  tUts  division  is  then  SL^ii^d  with  the  fingers  or  a  pair 
of  hooked  fareeps^  and  drawn  a  little  &fward  and  downwards,  aud  tiow, 
with  a  pair  of  strong  and  very  ^harp  sciaiors,  all  the  red  burdi^r  of  the 
dimon  IS  Incised  with  a  single  euL^  which  is  carried  one  or  two  lines 
beyond  its  superior  limite.  The  right  border  is  then  excit*ed  in  the 
sttme  way  hy  an  iociiion  which  joins  that  of  the  other  side.  The§e  two 
incisions  fotm  an  inverted  Y.  whose  branch^  enclose  the  borders  of  the 
QimatnniJ  deft. 

2d.  Be-union. — The  cut  edges  of  the  wound  are  now  brought  toge- 
ther and  united  by  three  points  of  twisted  suture  applied  in  the  following 
inaxifier ;  the  inferior  angle  of  the  left  flap  is  seized  as  above  and  a  pin 
h^  introduced  obliquely  from  below  upwjird^  and  from  without  tnwardst 
upon  the  line  of  junction  between  the  vermilion  border  and  the  common 
tntegumi'iTt,  and  eonies  out  by  the  blt^eding  surface  of  tbe  Itp*  Ttie 
pin  should  pHsu  through  between  the  two  anterior  thirds  and  the  pos- 
terior third  of  the  thlckuess  of  the  lip,  entering  from  two  to  three  lines 
beycmd  tlie  edg?^  of  the  wound,  and  coming  out  of  the  wound  about  a 
line  above  the  mucous  border  of  the  lip.  The  angle  of  tUfj  flap  is 
iisect  transfixed  by  the  same  pin,  bnt  from  above  downwards  and  from 
withlQ  outwards,  entering  by  the  bleeding  surface  and  coming  out  by 
the  vermilion  border  of  the  lip. 

This  fitst  pin  describes  a  curve  with  its  concavity  downwards,  for  the 
purpose  of  causing  a  projection  below  of  the  two  angles  of  the  flap^  in 
order  to  prevent^  if  possible,  the  small  notch  which  almost  always  re* 
mains  on  the  border  of  tbi3  lip  aftor  the  union  of  the  flajjs.  Some  sur- 
geoitt,  inate«d  of  introducing  the  first  pin  at  the  vermilion  border  of 
tlie  lip,  carry  it  through  the  skin  half  a  line  or  a  line  above  it. 

The  first  pin  being  ititroduDcd,  and  union  matntaiDed  at  ihis  point 
by  mcjtna  of  a  thread  carried  around  it  in  the  form  of  a  figure  of  8,  the 
aecvond  pin  is  inserted  in  a  similar  manner  a1>ove  the  first,  and  in  a 
borizontai  direction,  equi-distant  from  the  first  pin  and  the  superior 
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angle  of  the  woundHi  The  third  pin  m  inserkd  in  the  tame  m&tiiier 
above  tlie  second  (see  pL  44,  fig*  2)*  Between  these  pins  strips  of  ad* 
Eeaiv©  plaster  may  be  attached,  which  will  bnng  the  cheeks  forward 
and  Bsmi  in  main  tain  mg^  the  union.  Finally ,  the  points  of  the  pina 
should  be  cut  off,  and  small  pieces  of  adhesive  plaster  applied  between 
them  and  the  akin  to  prei^ent  irritation,  A  small  jiiece  of  hnen  spread 
M'itli  cerate,  and  a  little  lint,  are  all  the  dressing  which  will  l>c  neq^iired- 

For  the  fimt  few  days  the  patient  should  be  kept  alane  as  much  d& 
possible,  in  order  to  withdraw  him  from  all  external  influences,  whlck, 
by  exeiting  either  erjHng  ov  laughter,  might  endanger  the  union  of  the 
wound.  Liquid  aliments  alone  should  bo  used,  and  if  tlie  patient  be 
a  very  young  ehild,  he  may  he  entirely  deprived  of  food  lor  the  lir^t 
two  days  without  injury.  The  wound  itself  should  bo  an  object  of 
special  care,  for  young  infants  may  eucli  and  swallow  tlie  blood  which 
is  flowing  from  it  unnoticed*  On  the  third  or  fourth  dayf  the  lower 
pin  may  be  withdrawn,  by  turning  it  upon  its  axis,  to  avoid  a  prunful 
drawing  upon  the  wound  which  might  have  the  effect  of  separating 
the  newly  united  parts.  On  tlie  ne^t  day,  the  middle  pin  may  bo 
withdrawn ;  and  on  the  day  after,  the  upper.  *Jlie  adhjesivo  straps 
should  be  allowed  to  remain  until  the  ninth  day. 

Mulg^i<rne^s  iT^thod  (see  pL  45,  fig.  I  and  2). — "Although  in  Uie 
ordinary  method  which  wo  have  de^crilied  above,  ihe  lower  pin  b  so 
insetted  that  it  causes  a  projection  downwards  of  the  two  angles  of  the 
divided  lip,  yet  the  notch  is  almost  always  present  after  union  hi  a 
greater  or  less  degree.  To  reni<?dy  this  defect,  Malgaigne  proposes  the 
following  method : 

*'  Everything  being  arranged  as  in  the  ordinary  operation,  the  cdgiee 
of  the  lip  are  removed  from  above  downward,  either  with  the  sdssors 
or  the  binary,  by  cmnying  the  incision  at  first  exactly  paralld  to  the 
edges  of  tJie  hare  lip ;  then,  hanng  reached  the  rounded  nngle  which 
terminates  them,  the  incision  is  curved  @o  as  to  take  a  direction  parallel 
to  that  of  the  angle,  and  is  carried  for  a  line  or  a  line  and  a  half  along 
the  natural  border  of  the  lip,  until  it  reaches  the  pomt  where  this  bor* 
der  tiikes  its  natural  horizontal  dirtjction.  These  two  flaps  thus  formed 
are  supported  by  a  delicate  pedicle  which  easily  admits  their  being 
turned  from  above  downwards,  so  tlmt  their  bleeding  surfaces  will  look 
toward  each  other.  The  tir^t  pin,  which  must  be  very  strong,  should 
be  Inserted  at  the  bottom  of  the  bp,  so  as  to  bring  together  the  two 
anglm  formed  by  turning  down  the  flaps ;  one  or  two  more  pitis  should 
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also  be  insivrt^  above  tbo  first  The  main  part  of  the  Up  h  thtis 
broiigbt  tagethe^t  aiid  the  oaly  tiling  now  required  is  to  give  to  the 
ee  border  ite  pmper  shape, 

*^  To  flo  thls^  tite  0urg&>ii  brings  tDgeth^  the  |>edic]^  of  the  two 
fiaps*  Sometimes  the  ind^ion  has  not  been  cturied  low  t^nou^h  down, 
and  the  flnyKS  which  are  turned  down  do  not  take  a  iHrection  parallel 
with  the  ret»t  of  tlie  cut  edgi^  of  the  lip ;  if  such  be  the  cAse,  the  inckion 
mmt  be  prolonged  downward  and  to  ono  mde,  until  the  re*|uiske  direc- 
tion is  obtaioec!.  Theii^  prisierving  so  much  of  the  flap  as  is  necesiaaiy 
to  prevent  the  notch,  the  supfrl^uons  {x>rtion  is  eut  away  with  the 
ieii^oni :  it  is  advij^'ible,  on  account  of  th*^  contraction  of  the  cicatrix ,  lo 
leave  iht*  tlajj  half  a  liutj  longer  than  appears  neccssEary,  The  0ap 
should  be  brought  togt^ttier  wkh  a  needk%  or  with  pointa  of  interrupted 
suture.  If  (he  har^-lip  extends  onlj  through  a  part  of  the  depth  of  the 
lip,  it  should  be  prolonged  a  little  in  the  direction  of  the  nostril,  so  aa 
to  obtain  ati  easier  and  more  uxact  eo-aj>tulion  of  the  superior  angle. 
If  the  frttjnuin  d^cends  too  luw,  it  should  he  cut  ivithout  be^^itation." 
{Manuai  o/  Opcratitw  Sur^eiy.) 

Method  fif  Mituiiit,  ttf  Anmr.^  (&ee  pL  45»  fig,  3  Jiad  4). — The  edge 

of  ono  of  the  hordera  of  the  clt^fi  ia  entirely  removed,     A  flap  with  a 

pedicle  below  i%  cut  on  the  other  border-     The  bleeding  edges  of  the 

liat^lip  are  brought  trjg^^ther,  and  the  flap  wbich  was  preserved  is 

^  ipplkd  &OGI  below  up^vard  upon  the  notch. 


UOUBLS    BAa£*LIP. 

{Pl4t€  44,/gwra  3  and  4,) 

If  the  middle  projection  is  not  brge  enough  to  bo  readily  psred,  it  k 
itdvisable  to  remov**  it  entirely,  and  perforrn  the  operation  already 
(leserihed  for  sinaplc  hare*hp.  But  if  this  projection  ie  large  enough  to 
he  preserved,  ib  edges  jia  well  as  those  of  the  lateral  divisions  must  be 
pared  off*  They  are  tfieu  brought  together  witli  pins,  wlueh  ihould  be 
carried  through  the  iatoral  flaps  and  the  ttibercle.  Tiieir  union  preaents 
1  dcAtiix  in  the  ahape  of  a  V  or  a  Y,  It  may  happen  that  th^  middle 
projeclion  b  too  large  for  a  i'iugle  pin  to  be  carried  through  it  and  also 
bring  Usigether  the  two  latenil  divisions  at  the  same  time*  In  such 
i'a*.es,  isoliitt^d  point*  of  suttire  tnay  be  inserted  on  each  of  Iho  branches 
f^f  the  V  shaped  incij^ion  which  forms  the  wound.  The  notch  which 
rem^fiA  tiler  the  ot>eration  for  double  haredip  is  uanally  larger  than 
that  after  single  linrv^-lip.    The  methods  of  Malgaigne  and  Mirault, 
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modified  according  to  tbe  nature  of  the  cam^  are  also  ftppUcabk  to  tlui 

al3*ec'tioii. 

The  most  common  complicntiona  of  hare-lip  are :  l&t,  tbe  presence 
of  teeth  projecting  for  ward  \  2d,  the  abnormal  projection  of  tho  oa  inei- 
eivum  ;  Sd,  the  faulty  direction  of  the  median  tubercle,  and  the  irregn- 
larity  of  the  border  of  the  lip  ;  4th,  a  cleft  m  the  velum  palati,  or  roof 
of  the  moutlh 

1st,  The  pntjectififf  teiih  Bhould  be  forced  back  and  maintained  aa 
much  as  pofisible  in  their  normd  position  by  meani^  of  threads  tifttened 
to  the  adjoining  teeth  *  if  this  cannot  \m  effected,  they  muat  be  ox- 
traeted, 

2d,  37wf  abnormal  prfj^mtlon  qf  ike  os  inemmm  is  a  complicatioii 
which  can  be  remedied  m  different  ways.  If  the  hone  is  moveable,  it 
should  be  forced  backrvard ;  if  it  is  firm,  it  must  be  ejcsected, 

Dgaauli  forced  back  the  osseous  tubeiele  by  means  of  a  bandage  \wj 
tigbtSy  applied,  whieb  Mm  carried  over  the  projecting  portion  and 
&tened  on  the  back  &{de  of  the  bead.  The  patient  wore  the  bandage 
until  the  hone  was  sufficiently  reduced  to  allow  the  operation  to  be 
performed  in  tlie  ordinary  way.  C^ensotjl  has  corrected  the  aboormjil 
direction  of  the  intermaxillary  bone  by  fracturing  it,  by  which  he  ivas 
enabled  to  give  it  a  vertical  direction.  Whatever  method  may  be 
atlopted,  the  operation  should  not  be  performed  until  after  the  unnatu* 
ral  projection  of  the  oh  inebivum  has  been  rectified, 

BlamUn^  with  a  pair  of  strong  scissois^  excised  a  triangultr  portion, 
with  its  base  downwards,  from  the  partition  of  the  nasal  foeaa.  The 
intermaxillary  bones  thus  depiived  of  their  support^  were  then  forced 
backward* 

3d,  Thfaulii/  or  fibnormul  insertion  of  the  tent  ml  labial  fubsrele 
at  the  Ijottom  of  the  ntise,  trequenlly  depends  upon  the  prnjeetion  of 
the  osseous  tubercle  to  which  it  is  attached  ;  in  sueJi  cases,  the  labial 
tubercle  may  be  med  to  form  the  eolumna  of  (he  nose,  J}iipu^irt» 
divided  the  adhesions  of  the  labial  to  the  osseoui  tubercle  with  a  bis- 
toury \  he  then  exsected  from  the  latter  all  that  portion  which  projected 
beyond  the  bones  of  the  upper  jaw  ;  aad^  after  parings  thi?  edges  of  the 
cutaneous  tuberde,  as  well  as  tlic  lateral  border  tpf  the  clef^  he  pro- 
ceeded to  bring  them  together  aa  in  simple  hare-lij)^  The  ciitatieoiis 
tubercle  ivas  carried  upward  beneath  the  nose,  and  fastened  In  thi 
plaice  of  the  colnmna  by  points  of  suture* 
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4tli.  Bivishn  of  tM  mult  of  the  palmte, — FkUlips*  method, — Whm 
^  thefe  b  a  separatloa  of  the  boii6ft,  Fliillip^  insi^rta  a  mhet  mr<A  airmed 
I  irith  n  Bteel  point  liirougb  the  b«s#  of  the  noee,  beiiiod  the  ala? ;  two 
BmaU  pbtes  of  pasteboard  or  cork  preriously  nppJied  ta  the  ali&  of  the 
>  tiofie,  ar^  also  transfi^^  bj  the  mlrer  wire.  The  wire  is  then  bent 
^  opcffl  tho  pi«c^  of  p^tehdard,  which  senre  as  a  support  for  it,  and  the 
^  nose  iii  thus  embraeed  between  two  buttons,  which  appmjrimate  the 
;  p^ift  whose  atiioti  m  about  to  be  attempted. 

REMOl^AL  OF   ^ANCSRS   OF   TQfi    LIP    AifD    O&EILQPLAaTY. 

Cancroid  excr^ecnc^  and  siiporfidal  tumours  developed  on  the  free 
bordciB  of  the  lips^  may  b©  excised  with  scissors  curved  on  their  flat 
suT&ces*  1*he  small  tumour  fibould  be  seized  and  draw^n  out  with 
booked  fbreeps,  and  eieised,  the  incision  bein^  extended  a  short  distance 
into  the  healthj  tissues*  The  wound  usuailj  ckatrises  vety  well  of  it- 
seE  If  deemed  advisable,  the  wound  may  be  cauterised  by  the  appli* 
CAtion  of  Cauquoin's,  or  the  arsenical  paste* 

Larger  tumours,  which  eompri^se  a  larger  aniount  of  the  substance  of 
the  lip,  ^ould  be  included  between  two  V  shaped  incisions,  which  can 
Ije  made  with  the  scissors,  or  the  bistoury  ^ter  die  removal  of  tlie 
tumour,  the  two  bofdeis  of  tbe  V  shaped  incision  are  brought  together 
by  points  of  suture*  Thii  metliod  is  fipplicable  to  tumours  of  moderate 
sisK.  Tbere  may  be  some  difficulty  in  bringiDg  together  the  edges  of 
the  flaps  ;  to  increase  their  extensibility,  they  may  be  dissected  up  and 
isolated  from  the  subjacent  tissues. 

Large  and  irregular  tumours  require  special  operations,  the  character 
of  which,  the  surgeon  must  deteroiine  upon  from  the  nature  of  the 
case.  The  removal  of  these  tumours  always  occasions  a  eomitderable 
loss  of  substance,  which  should  be  repaired  by  one  of  the  methods  for 
the  operation  of  eheiloplasty, 

Cir£IL0PLA3Tr  Of  THf    WWMJk   LIP. 


The  ItJihati  aud  Indian  methods  are  leas  employed  thftn  the  Frenclx 
operation  by  sliding  the  fiap*  Whatever  method  is  adopted,  it  is  Im- 
poHunt  to  preserve  as  much  of  the  mucous  membimne  as  possible  to 
cover  the  new  lip. 

ChQfmrti  metliod  (see  pL  44,  fig.  6). — The  tumour  is  included  be- 
tween two  vertical  and  parallel  incisions,  commencing  at  the  free  border 
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tpf  tfio  lip,  and  cari'i^eMj  as  fiir  downward  m  th^  m  hyoid^s.  These  twa 
ncieiom  form  a  quiidrilateral  flap  whicli  is  diss*3ct€d  up  from  abov^ 
Idown wards.  This  dissection  being  concluded,  the  diseased  portion  of 
the  fliip  is  removed  by  a  tranaierse  inmion.  To  repnir  tlie  loss  of  sub- 
stance occasioned  by  the  removal  of  the  tumour,  the  head  of  the  pa- 
tient should  be  brouglit  forward,  and  the  flap  raised  to  a  level  with  Urn 
oommifisures^  or  to  the  remaining  [H>rlion  of  the  lower  lip.  The  flap 
k  kept  in  place  by  |>0Jnt5  of  suture  inserted  along  the  two  vertical 
wounda>  If  any  portion  of  the  mueous  membrane  has  been  aaFedi  it  b 
to  be  u&cd  to  cover  the  new  It  p.  Should  the  free  border  of  the  lip  be 
healthy,  it  m^j  be  preserved  by  carrying  tlie  incision  for  tiio  remo^*iil 
of  the  dkeased  parts  below  it,  and  then  be  joined  to  the  quadrilatcTal 
flap  which  is  brought  up  from  IkjIow*     (Vignerie*) 

Method  of  Itoux  of  Saint  Mammin — The  tumour  being  removed 
by  ji  semilunar  incision  extendi  ug  from  one  commissure  to  the  otlier, 
M.  Ttoux  dissects  up  the  integuments  below ;  he  then  separates  them 
from  the  lower  jaw  and  carries  tlie  dissection  as  far  as  th*i  os  hyoide^, 
proportioning  its  extent  to  the  loss  of  substanco  which  it  is  destined  to 
Impair.  The  skin  of  the  chin  forms  a  &ort  of  moveable  pocket  m  front 
of  the  lower  jaw^,  or  an  apron  ■which  can  be  raised  up  t^j  the  pmper 
level  of  the  lower  lip  and  supported  in  this  positiun  by  means  of  stri|)s 
of  adhesive  plaster  or  by  a  bandage,  until  perfect  tncntrisation  has 
taken  place^  If  the  tumour  extends  over  the  clieek,  the  commissures 
should  be  divided,  [md  the  fiemilnnar  incision  should  be  prolonged  un- 
til it  reaches  the  external  extremity  of  this  division, 

Morgan^  mrthod.^^To  facilitate  tlie  dissection  of  the  flap  which  is 
to  bo  brought  up  from  below,  Morgan  has  modified  die  preceding  me- 
thod, by  making  a  vertical  divbion  of  the  integument^,  commencing  at 
the  middle  of  the  seraidunar  incision.  Two  flap  are  thus  formc4| 
which  can  be  easily  dissected  up,  raised  to  the  level  of  Uie  commit 
sures,  and  united  along  the  me*him  line  by  poinU^  of  suture, 

Maifjfuif^nc^is  mtthod, — **A11  the  diseased  parts  should  be  first  t^ 
moved,  either  by^a  V  &hai>ed  incision^  or  by  two  vertical  inckbtis  cor^ 
rieJ  as  fiir  iwi  the  ba^e  of  tlje  lower  Jaw,  and  there  united  by  a  tr&ivi* 
verso  section. 

"If  the  V  indsbn  h  adopted  there  will  lie  a  triangular  shaped  ton 
of  substance;  the  angles  of  the  moutli  on  each  side  must  then  be  pro- 
longed by  a  transverse  incision,  ai^d  bo  dissected  up  us  to  form  two  tri- 
angular flap.     Their  vertical  borders  should  th*m  be  united  along  iho 
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^m  hy  poinU  of  iuture  ;  a§  lo  the  upper  border,  all  thai  por- 
tion of  it  wliicb  exceeds  the  extent  of  the  intended  lip  must  be  nttach* 
ed  to  tlio  bordc^r  of  tho  transverse  incision  which  liea  opposite  to  it  OH 
either  side  of  the  mouth, 

"  If  the  aperadon  by  tb*^  two  rertieAl  incbions  jBSidopt<5d,  tlie  \m^  of  aub- 
stance  is  tjundrilateral  in  shapfi ;  to  Uie  two  incisions  which  prolong  the 
commiBsare?,  two  othera  parallel  to  these  and  carried  along  tbe  \)me^  of 
tht*  lower  jaw  must  bo  addedr  Bjjt  dissection  we  can  thua  deUch  two 
laiterjil  quAdrilflteial  flapSt  which  are  to  be  brought  together  at  the  me* 
dian  liDe,  and  the  transverse  incisions  must  be  united  wherever  it  may 
b#  necessary* 

**  By  this  operation,  tlie  cheeks  alone  contribute  to  form  the  lip, 
whose  free  border  m  constituted  by  the  raw  edge  of  ti»e  transverse  ia- 
cision*  The  new  lip  thus  formed  eontains  tbe  mascular  fibres  belonging 
to  the  orbicular  and  its  antagonistic  muscles ;  it  is  covered  within  by  a 
natural  mucous  membrane ;  and  even  the  free  border  can  be  covered  by 
this  membrane  by  adopting  DieSeiibach*a  method  "  [Manual  of  Ope- 
ralivt  SiJrf/fri/)> 

It  h  rarely  necessary  to  perform  the  operation  of  chedloplasty  for  the 
upper  Up*  Losses  of  ittbatanoe  in  this  Bitnation  are  usually  repaired  by 
flaps  taken  from  the  cheeks.  The  indications  furnished  ijy  the  nature 
and  the  form  of  the  loss  of  substance  to  be  repaired  will  rtssi»t  in  tiie 
choiee  of  a  method  to  be  atlopted. 
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When  injuries,  attended  by  loss  of  substance,  which  require  thb  ope- 
raiion  are  small,  the  edges  of  the  opening  may  be  excised,  dissected  up 
and  brought  together  by  points  of  iinture.  If  the  loss  of  snbstanco  is 
of  Mich  nature  tliat  it  cannot  be  bronght  together  by  the  above  me- 
thod, a  flap  trnxy  be  taken  from  tbe  cervical  region,  and  brought  up  on 
the  cheek  by  the  Indian  or  by  the  French  method.  Tbe  form^  di* 
mcnslons,  and  situation  of  the  loss  of  substance  to  be  supplied  will  fur- 
nish tbe  surgeon  with  the  indications  to  be  fnlfiUed*  In  all  these  casee^ 
the  general  principles  wliich  we  have  laid  down  for  blepbaroplaaLy  and 
cheHoplaaty  should  be  foUowed, 


PL4^£    XLVL 
OPERATIONS  UPON  TItE  NOSE  AND  NASAL  POSS^. 
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Eliinoplasty  origin ak^d  in  India,  where  the  Bralimins  sometiroea  p^f- 
formed  it  to  restore^oiutiJatiom  Tvliieh  were  tlie  r^svlt  of  legal  peniMes, 
It  WAS  imported  into  Italy  about  tlie  fifteenth  century,  and  systematised 
ufl  a  regular  oi>eration  by  Branca  and  Tagliacom.  It  was  pcrfornied 
by  Carpue,  iti  Enghuid,  in  1813,  a  little  later  by  Gnefe,  in  Germanjfi 
and  aftarwurds^by  Delpech,  in  Fnine^s, 

Tlie  object  of  the  operation  is  to  restore  tlio  nom  in  cas^  where  it 
hm  been  partially  or  entirely  lost  There  are  three  principal  methods 
r^cognified  at  the  present  day  by  which  this  is  effected.  The  opera- 
tions once  in  vogue  of  replacing  the  lost  organ  by  another  perfect  nmej 
or  by  using  the  integuments  of  ano^er  |>eiBon,  nre  no  longer  per- 
formed. 

1st.  Indian  method, — Ordinary  operatmi  {pi^,  1st), — Thisoonaistoili 
takiniT  from  the  forehead  of  tlie  patient  a  portion  of  integutncnta  suffi- 
cient to  repair  the  loss  of  substance  For  thb  par|>o&e,  we  begin  by 
inaking  a  model  of  wax,  or  paper,  of  the  nose  which  is  wanting^  This 
model  is  ihen  turned  up  on  tha  forehead^  so  that  its  base  looks  upward; 
its  exact  shape  is  traced  with  ink  on  the  skin  of  the  forehead,  and  the 
surgeon  m^es  a  section  of  thk  bkin  al)out  two  lines  beyond  the  out* 
line  which  he  hm  thus  traced  out.  The  flap  is  then  db.s6eted  up  to 
the  root  of  th^!  nose,  taking  care  to  leave  a  pedicle,  d^  large  enough  for 
the  passage  of  vessel*  to  nourish  it.  It  h  now  twis^ted  upon  ila  pedi- 
cle, d^  m  that  its  bleeding  surface  is  tume«i  towards  the  niisjd  folate, 
and  its  edges  are  joined  to  the  prenoiv^ly  pared  edges  of  the  oivity  of 
the  nose  by  points  of  suturc\  Tents  of  Unt,  or  t\io  rulb  of  India  rub- 
ber ftf  are  then  introduced  below,  to  keep  the  nostrils  open»  and  su|> 
port  the  flap.  Union  Imng  obtained,  the  points  of  suture  must  be  n^ 
moved,  the  pedicle  d^  cut  upon  a  director,  to  straighten  that  portion  of 
it  which  is  twisted,  and  which  usually  unitea  imoothly,  if  left  to  ilaelf 
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Tlia  wound  of  the  foreliead  requir^i;  on]y  mmph  dr^&fimgH,  and  eicatiiies 
witUout  difficulty, 

iJelpech's  methi)d, — 'Phis  cODsiits  in  cutting  tho  base  of  tli*J  flap  as 
represented  in  %.  1,  that  b  ta  iay  with  ihr^e  pjintSj «,  h  nnd  r.  TIio 
two  lateral  points  are  used  to  form  the  alec  of  the  noee,  imd  the  middle 
point  h  the  colnrana^ 

Lis/rane^  to  avoid  an  amount  of  torsi-oti  of  the  pediclo^  vi?hich  might 

cause  ^angh^Tie  of  the  flap,  by  obstructmg  tho  circidatJOB^  carried  on«  wf 

ilk  incisions  lower  than  the  other,  and  twilled  the  flo|^  toward^  the  long 

l^mebton.   But  the  advantages  to  be  ginned  by  this  modification  do  not  al- 

^  ways  compensate  for  the  inconveniencas  to  wUkJi  it  h  exp09*ed  by  carry* 

ing  the  incbions  tog  near  the  loss  of  substance  which  is  to  be  restored. 

lial'mn  method, — Groifc's  opfralmu — Thia  \%  only  ii  tnoditication 
of  the  operation  described  and  per^jrmed  in  Ilaly  by  Tagliaeoz^i,  The 
flap  is  taken  from  the  skin  of  the  arm,  the  patient  being  subjecteil  for 
r  some  time  before  tlie  operation,  to  the  fiitiguing  position  winch  it  is  ne- 
ceaaar)^  for  bim  to  retain  while  cicatrisation  l^  taking  place*  Fig.  2  re- 
presents the  bandage  to  be  applied  for  supporting  the  arm  in  a  f^jsitlon 
near  tiie  fiice, 

A  fiap  of  abont  five  inches  in  length,  and  fom*  and  a  half  in  width, 
is  marked  ont  Uf^on  the  arm  ;  it  is  then  dissected  up  from  its  point  to  ita 
bifle,  in  snch  way  tliat  those  jiortions  intended  for  the  root  of  the  nose 
nod  the  sides  can  be  immediately  fastened  in  their  proper  position  by 
points  of  suture^  while  the  base  remain*!  adherent  to  the  arm*  Union 
of  the  pari'*  thus  brought  together  heingj  obtained,  the  flesh  is  divided 
at  its  base  and  separated  from  the  arm.  This  base  may  be  cut  into 
three  poitits,  as  has  been  dcstribed  above  (Delpech's  method).  Tag- 
liacozH  dissected  up  the  flap  and  allowed  it  to  suppurate  Ifefore  tmiting 
it  to  the  Joas  of  substance.  He  thought  that  the  proce^  of  suppurar 
don  iDcreased  tho  thkknefis  of  the  flap,  and  rendered  it  more  flt  for^ 
restoration  of  tho  nose. 

Frrnfh  method. — Tfiia  consists  in  filling  up  the  loss  of  substanoe  by 
a  flap  taken  from  the  neighboring  parts.  It  is  the  method  by  sliding 
the  flap,  already  deseribed  (see  Blepharoplasty,  plate  3^)*  The  varie- 
1  Hea  of  thia  meLhod  being  more  appropriate  to  partial  restorations,  can 
be  submitted  to  no  general  nile.  The  alie  of  tbe  nose  may  be  restored 
by  a  flap  taJten  from  the  cheek  ;  tho  columna,  by  a  flap  taken  from  the 
npper  lip,  care  being  taken  that  the  mucous  membrane  is  not  injured, 
that  only  half  the  thickness  of  the  lip  i»  used,  ct&i  etc 
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Summing  up, — ^Rliitioplasty  ii  alwajs  nn  im[>0Ttaitt  opeiAtloii.  It 
Tardy  effa;U  as  much  a;*  it  promisi^H,  and  the  noses  thus  made  fo- 
quently  shrink  and  diminish  in  6i;6e,  formiug  tubercles  whose  appear* 
anc6  is  sK3metimes  more  hiJoouB  than  the  original  deformity. 

At  the  present  time,  when  the  manufacture  uf  ooses  c>f  wair,  or 
pastelward,  attached  to  spectacles  has  reached  such  ^at  j>erfection, 
rhinophisty  h  perfornied  only  in  extrc^me  cases^  nnd  the  snrgeon  ought  I 
to  yield  to  the  sohc3taliL*nB  of  the  patitnL  only  afb?r  informing  him  of 
tlie  dangers  and  diflleulties  attendant  upon  the  operation*    Th€  Italian  [ 
metliod  is  not  well  borne  hy  Rjeble  individuals.     The  Indian  method  vk  ' 
preferable  in  i\nt  ^reat  majority  of  casc^,  and  Delpech'^  upL^ration  ia 
the  best  of  all 

C02ftRA€MO3l   AK&  OOCLtJaiOH   oF  fBB  HOSTRILS. 

The  metliods  already  described  for  tlie  treatment  of  occlusions  ii.'] 
other  parts  of  the  body  are  al^o  applicable  here ;  to  luc^ion  or  exci-p 
sion,  is  added  dilatation  by  means  of  proffer  eantdie  to  prevent  the  dear  j 
triaation  from  Jigain  creating  tlie  deformity. 

FDRJEIGN    BODIES    IH    TEE   KOBTBILB 

There  arts  two  passage  for  th«  wxtrat^tion  or  compulsion  of  foreign  | 
bodies^  ^^^  ^n  ffont  by  the  noi^trib,  the  other  behind  by  the  pliarynx* 
The  sijEa  and  nature  of  the  l>ody,  and  the  situation  whieh  it  oecupies  i 
the  nasal  fo^ic,  will  furnish  the  indic^itions  for  the  method  to  \m  adopt-^ 
ed  for  its  removal  Pmcer^  or  forvops  such  as  are  used  for  the  removal  of  J 
foreign  bodies  from  tJie  external  auditt»ry  canal  may  be  employed ;  if  1 
the  subiitanoe  is  lodged  far  back,  a  alight  pusli  wiU  uauaUy  sufiioe  tal 
^rce  it  into  the  pharynx.  In  ca^^s  where  giinpb  means  prove  ineS-j 
dent,  a  dossil  of  lint  may  1>«  pjissed  from  liehind  forward  through  tixe  ' 
nasal  fc^a?,  which  will  draw  the  foreign  body  along  with  it  (for  iht 
details,  see  plngging  of  the  nasal  fosajje). 


FOtTft   OF   THE    NASAL   loeaJE. 

(S«e  ft  A%  Fig.  1.) 

The  suigical  treatment  of  polypi  of  the  noBtrils  depends  in  a  { 
measure  upon  their  nature^  seat  and  tofm. 

According  to  their  nature,  polypi  are  divided  into  ; — Ist,  Soft,  mift^l 
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00D8,  or  ▼ericuUur  polypi;  2d,  fleshy;  dd,  hard,  fibrous,  or  cartilagi- 
nous ;  4th,  fungous  or  carcinomatous,  (malignant). 

Ist  Mucous;  or  vesicuhur  polypi  are  most  common,  and  the  least 
serious  in  their  character ;  they  consist  of  a  greyish  substance,  slightly 
vascular,  and  containing  in  its  vesicles  a  serous  fluid.  In  general 
slightly  adherent  and  frequently  pedunculated,  these  polypi  can  be 
eamly  torn  away.  They  take  root  in  the  superior  and  external  walls 
ci  the  nasal  fossae. 

2d.  Fleshy  polypi  are  well  supplied  with  blood  vessels.  They  fre- 
quently grow  to  a  large  size,  and  push  out  and  deform  the  parieten 
which  resist  their  growth. 

8d.  The  hard  or  fibrous  polypi,  more  rare  than  the  preceding,  are 
formed  of  a  dense  tissue,  almost  completely  destitute  of  vessels.  They 
force  the  bony  walls  of  the  nostrils  before  them,  and  frequently  cause 
their  absorption.  Their  pedicles  are  sometimes  exceedingly  resistant 
and  difficult  of  access. 

4th.  Under  the  name  of  fungous  (malignant)  polypi,  authors  have 
described  certain  flabby,  painful  tumours,  which  bleed  readily  and 
profusely,  but  whose  nature  is  not  as  yet  perfectly  settled.  Before 
resorting  to  an  operation  the  surgeon  should  endeavour  to  ascertain, 
so  £ir  as  it  is  possible,  the  real  nature  of  tlie  polypus.  A  carcinoma- 
tous afifection  should  command  the  greatest  circumspection. 

The  methods  of  operating,  generally  in  use,  are:* — Ist,  Cauteriza- 
tion ;  2d,  Torsion;  3d,  Avulsion;  4th,  Excision,  ai\d  5th,  Ligature. 

1st  Cauterization, — All  the  varieties  of  solid  ai"i  liquid  caustics 
have  been  employed.  Liquid  caustics,  such  as  sulphuric  acid,  acid 
nitmte  of  mercury,  butter  of  antimony,  etc.,  should  be  applied  to  the 
polypus  with  a  hair  pencil.  A  small  speculum  na^i,  to  protect  the 
healthy  tissues  from  the  caustic,  should  be  introduced,  and  the  cau- 
terization repeated  more  or  less  frequently  according  to  the  extent  and 
nature  of  the  disease. 

Under  the  name  of  JtnscVs  caustic,  a  mixture  of  sulphuric  acid, 
butter  of  antimony  and  nitrate  of  silver,  has  obtained  a  great  reputa- 
tion in  Germany.  The  nitrate  of  silver,  and  the  actual  cautery  have 
also  been  successfully  employed.  The  actual  cautery  is  especially 
suited  to  mucous  polypi,  which  can  be  reached  through  the  pharynx. 
It  should  not  be  introduced  into  the  nostrils  without  a  great  deal  of 
pnidanoe  and  dexterity,  lest  it  give  rise  to  an  inflammation  which 
might  extend  to  the  brain. 

14 
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2d  and  Sd.  Toriian,  amd  Avuhian,  cr  tearing  awafy  are  frequentlj 
combined.  The  operatioii  is  peifonned  with  poljpus  foroeps  (see 
Instruments,  plate  XII.,  fig.  1  and  2).  Oerdy  uses  a  Yetj  strong  pair 
of  forceps,  whose  jaws  are  armed  with  teeth,  which  extend  from  the 
pivot  to  the  extremity  of  the  instroment  lliese  forceps  resemble  wery 
much  the  forceps  used  for  phimosis  (see  phknasis);  with  them  a 
large  portion  of  the  polypus  can  be  firmly  grasped.  Oorred  instru- 
ments are  employed  to  seise  polypi  situated  in  the  posterior  nasal 
foss«. 

The  patient  being  seated  opposite  a  window,  with  his  head  thrown 
back  and  held  by  an  assistant,  the  suigeon  separates  the  nostril  with 
one  band,  and  with  the  other  introduces  a  pair  of  closed  forceps  as  far 
as  the  poljpus.  Having  reached  the  tumour,  the  forceps  are  opened 
and  carried  on  until  the  pedicle  is  foirly  within  their  jaws.  .  Now  the 
torsion  commences.  The  polypus  being  firmly  grasped,  the  instro- 
ment is  rotated  a  number  of  times.  This  maneuver  frequently  suffi- 
ces to  break  up  the  adhenons  of  the  polypus.  A  peculiar  sensation 
indicates  to  the  surgeon  that  this  result  has  been  effected.  Pwing 
their  jaws  together,  the  forceps  should  then  be  withdrawn  for  the 
purpose  of  extracting  the  whole  or  a  portion  of  the  polypus.  Occasion- 
ally a  single  operation  of  this  sort  completely  clears  the  nasal  fosss ; 
but  in  the  great  majority  of  cases  it  is  necessary  to  re-introduce  the 
instrument  into  the  nostrils,  and  again  to  perform  the  maneuver,  in 
<>rder  to  destroy  the  remains  of  the  tumour  which  still  adhere,  and 
thus,  by  successive  attempts,  to  completely  remove  the  obstruction. 
During  the  operation,  a  good  deal  of  blood  is  necessarily  lost ;  a  few 
m onion t's*  rest  between  each  attempt  should  be  allowed  to  the  patient 

Some  polypi  are  so  soft  and  slightly  adherent  that  they  can  be  torn 
away  with  tlie  fingers ;  some  are  pediculated  in  such  a  way  that  a 
cord  carried  around  the  pedicle  sufiices  to  bring  them  away. 

Indurated  polypi  of  large  size  frequently  require  the  use  of  disar- 
ticulating forceps,  one  branch  of  which  is  introduced  after  the  other; 
in  some  cases  it  is  necessary  to  enlarge  the  opening  to  facilitate  the 
extraction  of  the  polypus ;  this  is  done  by  dividing  the  ala  of  the  nose, 
the  uj)por  lip,  or  even  the  vault  of  the  palate. 

When  we  operate  upon  polypi  through  the  posterior  nares,  curved 
forcej)s  siiould  be  used,  and  the  tumour  pushed  backward  by  intro- 
ducing the  little  finger  into  one  of  the  nostrils.  Haemorrhage  may 
follow  the  operation.     Astringent  injections,  cauterization,  etc.,  usually 
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•top  the  flow  of  blood.    But  should  these  means  fail,  we  must  have 
recourse  to  plugging  the  narea. 

4th.  Hxdsion  is  especially  applicable  to  pediculated  pol  vpi,  situated 
near  the  nostrils.  Fibrous  polypi,  with  a  large  pedicle,  which  cannot 
be  reached  with  the  ligature,  may  also  be  excised. 

Ezciaion  is  performed  either  with  the  scissors,  or  the  probe  pointed 
bistoury.  The  polypus  being  seized  with  the  forceps,  should  be  drawn 
as  near  as  possible  to  the  opening  of  the  nostrils,  and  then  firmly  held 
until  its  excision  is  effected. 

WiUelff  removed  a  large  and  deep  seated  polypus  by  carrying  a 
ligature  around  its  pedicle ;  one  of  the  ends  of  this  ligature  was  used 
as  a  guide  for  a  sheathed  bistoury,  which  was  furnished  with  an  eye 
near  its  point,  through  which  the  cord  was  passed.  The  instrument 
being  carried  down  to  the  pedicle,  it  was  then  divided.  In  all  cases, 
the  surgeon  should  select  scissors  or  a  bistoury  whose  shape  will  permit 
him  to  effect  the  result  which  he  proposes  with  certainty  and  facility. 
5th.  Ligature, — ^The  operation  by  ligature  comprises  three  princi- 
pal steps,  whose  object  is : — 1st,  to  introduce  a  loop  of  silk  cord  or 
metallic  wire,  through  the  nostrils  into  the  pharynx,  or  by  the 
pharynx  into  the  nostrils ;  2d,  to  carry  this  loop  around  the  pedicle 
which  it  is  intended  to  strangle ;  dd,  to  constrict  the  pedicle  by  means 
of  a  knot-tyer. 

Ist  Stage, — A  pair  of  forceps  properly  curved  and  of  the  requisite 
length  may  be  introduced  into  the  nostril  and  carried  backward  into 
the  pharynx  ;  at  this  point,  the  two  ends  of  a  ligature,  introduced  by 
the  mouth,  should  be  placed  in  the  jaws  of  the  forceps,  which  then 
draw  them  out  through  the  nostril  (Ledran). 

An  eyed  probe  armed  with  a  ligature,  may  be  carried  through  the 
nostril  into  the  pharynx,  where  the  cord  can  be  caught  either  with  the 
forceps,  or  the  fingers. 

Belloc's  sound  (see  Instruments,  plate  X.,  ^g,  15),  for  certainty  and 
convenience  is  more  to  be  depended  upon  than  the  preceding.  The 
operation  is  performed  with  this  instrument  in  the  same  way  as  for 
plugging  the  nares  (described  above). 

2d  Stage. — ^The  loop  of  thread  should  be  carried  around  the  pedicle 
of  the  polypus  in  such  a  manner  that  it  will  not  slip.  It  may  be 
arranged  either  with  the  fingers,  or  by  means  of  instruments  made  for 
the  purpose,  called  ligature  carriers,  which  are  so  constructed  that  the 
swgeon  can  give  the  loop  the  proper  size  while  carrying  it  around 
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the  pedicle  (see  Instruments,  plate  XII.,  figs.  3  and  4,  for  the  ligature 
carriers,  invented  by  Felix  Hutin  and  that  of  Charriere). 

3d  Stage, — ^The  loop  being  placed  in  its  prc^r  position,  and  the 
pedicle  fairly  embraced,  the  surgeon  takes  hold  of  the  ends  of  the 
ligature  and  draws  out  the  ligature  carriers,  in  order  to  use  the  knot* 
tver.  A  glance  at  figures  5,  6,  7  and  8,  of  plate  XII.,  will  give  an 
idea  of  tliese  instruments  and  their  modes  of  action.  Major's  knot- 
tyer,  which  resembles  a  string  of  beads,  is  flexible,  and  adapts  itself 
to  the  windings  of  the  cavities  into  which  it  is  introduced.  The  liga- 
ture should  be  tightened  daily,  until  the  polypus  drops  ofif;  tliis  usually 
happens  withm  the  week. 

PLUGGINO   OF  THK   NASAL   F088^. 

This  operation  ought  only  to  be  performed  to  arrest  a  hemorrhage, 
which  resists  the  ordinary  method  of  treatment  Cold  or  astringent 
injections,  cold  affusions  to  the  head  and  back,  foot  and  hand  baths, 
elevation  of  the  arms,  should  all  be  previously  tried.  If  the  hemor- 
rhage still  persists,  we  should  have  recourse  to  plugging.  By  this 
operation,  a  direct  compression  is  not  exercised  upon  the  point  from 
whence  the  blood  flows,  but  its  escape  botli  before  and  behind  is 
prevented,  and  a  clot  is  formed  in  the  nasal  fossa;,  by  the  pressure  of 
which  the  haemorrhage  is  arrested. 

Franck's  method, — A  piece  of  a  pig's  intestine  which  has  been 
dried  in  the  air  is  employed  here.  After  softening  it,  one  of  the  ex- 
tremities is  tied  and  introduced  into  the  nasal  fossse  by  means  of  a 
sound ;  water  is  then  injected  into  the  bag  thus  formed,  and  the  end^ 
outside  of  the  nostril,  firmly  secured. 

Martin  St,  Ange  uses  an  instrument  similar  to  that  of  Franck, 
to  which  he  gives  the  name  of  Rhinobyon.  It  consists  of  a  small 
bladder  fastened  to  a  silver  canula,  which  is  furnished  with  a  stop- 
cock; this  bladder  is  introduced  into  the  posterior  nasal  opening,  it 
is  then  filled  with  air,  and  the  stop-cock  closed.  The  dilated  bladder 
acts  as  a  plug  in  the  pharynx  ;  a  roll  of  lint  placed  in  the  nostril  in 
front  completes  the  occlusion,  and  a  small  pair  of  forceps  sliding  upon 
the  canula,  fastens  the  apparatus  to  the  alaj  of  the  nose. 

Martin  Solon  has  simplified  this  hist  method.  Instead  of  a 
silver  canula  he  uses  a  gum-elastic  catheter.  A  double  thread 
attached  to  the  end  of  the  catheter,  where  the  bladder  is  fastened, 
hangs  out  of  the  nostrils  and  can  be  used  to  fasten  the  roll  of  lint 
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after  the  bladder  has  been  distended  with  air.     A  simple  stopper  in 
the  catheter  prevents  the  escape  of  the  air. 

Ordinary  method, — A  roll  of  lint  to  stop  the  posterior  opening  of 
the  nasal  fossa  is  made,  and  to  this  a  very  strong  silk  thread  is  tied, 
whose  extremities  are  long  enough  to  reach  from  behind  forward, 
through  the  nostril.  Belloc's  sound  (see  plate  X^  fig.  15),  or  a  very 
flexible  gum-elastic  catheter,  is  introduced  bj  the  nostril ;  when  the 
extremity  of  the  instrument  is  in  the  pharynx,  the  button  of  Belloc's 
sound  is  sprung,  or  if  the  gum-elastic  catheter  is  used,  its  end  is  drawn 
out  through  the  mouth;  to  this  end  the  threads  of  the  plug  c  are 
attached,  and  by  withdrawing  the  catheter  they  are  brought  from  be- 
hind forward  through  the  nostril ;  by  pulling  upon  the  thread  the 
plug  is  introduced  into  the  posterior  nasal  opening,  which  it  stops  as 
completely  as  possible.  A  second  plug  slid  between  the  two  threads 
should  be  tied  into  the  nostril  in  front  The  nasal  fossse  being  thus 
tamponned,  both  in  front  and  behind,  the  apparatus  should  be  allowed 
to  remain  for  two  or  three  days.  To  withdraw  the  plugs,  the  thread 
in  front  of  the  nostrils  must  be  cut ;  the  posterior  plug  can  be  seized 
through  the  mouth  by  a  pair  of  forceps,  or  pushed  backward  into  the 
pharynx,  by  means  of  a  catheter  carried  through  the  nostrils.* 

*  It  !■  more  surgical  to  attach  a  ligature  to  the  posterior  plug,  before  its  intro- 
duction, which  is  brought  out  at  the  mouth  and  attached  temporarily  in  front ; 
bj  drawing  on  this  the  posterior  plug  can  be  more  readily  removed.  Without 
this  precaution  the  withdrawal  of  the  posterior  plug  is  sometimes  a  troublesome 
and  very  painful  process.  Sponge  is  a  good  substitute  for  lint,  as  a  material  for 
the  plugs. — ILn. 


OPERATIONS  UPON  THE  FRONTAL  AND  MAXILLARY 

SINUSEa 

PERFORATION    OF   THK   FRONTAL  SINUS. 

The  diseases  which  reqiyre  trepanning  of  the  frontal  sinus  are: 
fractures,  caries,  necrosis,  abscess,  the  presence  of  foreign  bodies, 
polypi,  etc.  A  semi-lunar  incision,  with  its  concavity  looking  up- 
wards and  inwards,  is  made  on  a  line  with  the  commencement  of  the 
eyebrow ;  the  flap  being  turned  up,  the  crown  of  a  small  trepan  is 
applied.  This  is  always  an  important  operation,  and  to  core  the  fis- 
tula which  frequently  follows  it,  recourse  must  be  had  to  compres- 
sion (which  often  fails),  or  to  autoplasty. 

CATHBTERISM   AND   PERFORATION    OF   THE   MAXILLART  SINUS. 

Catheterism, — The  entrance  to  the  maxillary  sinus  is  situated  above 
the  inferior  turbinated  bone  a  (see  plate  43,  ^g,  1),  and  below  the 
middle  turbinated  bone  h  ;  to  reach  it,  a  small  curved  sound  must  be 
introduced  beneath  the  middle  turbinated  bone.  About  the  middle 
of  this  bone  the  point  of  the  sound  will  encounter  an  opening,  into 
which  it  can  be  inserted. 

Jourdain  has  employed  emollient  injections  successfully,  in  a  case 
of  retained  mucus.  If  the  orifice  of  the  sinus  cannot  be  found,  or  if 
it  is  obstructed,  an  artificial  opening  can  be  made  with  a  small  curved 
trochar,  by  perforating  from  within  outward  the  bony  walls  of  the 
siuus  beneath  the  turbinated  bone. 

Perforation  of  the  parietes  of  the  sinus  is  the  plan  of  treatment 
geiKTally  adopted  at  the  present  day,  and  there  is  more  than  one 
method  of  performing  the  operation.  Lamoric  perforated  the  sinus 
from  the  outside,  between  the  zygomatic  process  and  the  third  molar 
tooth.  Desault  made  his  opening  through  the  canine  fossa;  after  first 
inciting  the  skin  of  the  cheek.  Desault's  method  has  been  modified; 
an  incision  of  the  gums  is  made,  and  the  perforation  effected  half  an 
inch  or  more  above  its  border.     The  wound  leaves  no  visible  ciaitrix. 
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Cheselden  opened  the  sinus  through  the  mouth.  All  these  methods 
have  their  advantages  and  their  disadvantages;  peculiar  cases  may 
require  their  application,  but  the  following  operation  is  the  one  gene- 
rally preferred. 

Ordinary  method. — ^This  method,  which  is  attributed  to  Meibomius, 
leaves  no  visible  cicatrix,  and  consists  in  perforating  the  alveoli  and 
thus  reaching  the  maxillary  sinus  through  its  floor ;  the  opening  is  thus 
dependent,  and  is  easily  accessible  to  instruments. 

AU  of  the  molar  teeth  correspond  to  the  sinus,  and  through  one  of 
their  sockets  the  opening  should  be  made.  If  one  of  the  teeth  is 
wanting,  the  operation  should  be  performed  through  its  socket ;  if  a 
molar  tooth  is  carious,  it  should  be  extracted  in  preference,  whichever 
it  may  be  (Malgaigne).  If  all  the  molar  teeth  are  sound,  the  second 
should  be  extracted,  and  the  perforation  made  through  its  socket 

The  operation  may  be  performed  with  a  punch,  a  trochar,  or  a  small 
perforating  trephine.  The  nature  of  the  affection  requiring  the  opera- 
tion should  indicate  the  dimensions  of  the  opening.  Belloc  introduced 
a  wooden  stopper  into  the  artificial  orifice  to  prevent  the  food  from 
finding  its  way  into  the  sinus.  Other  surgeons  have  recommended 
the  introduction  of  a  permanent  canula. 

It  is  very  difficult  to  appreciate  theoretically  the  relative  value  of 
these  methods ;  but  perforation  of  the  alveoli  is  in  general  easy,  and 
besides  appears  to  be  indicated  by  nature  herself,  since  in  certain  cases 
liquids  contained  in  the  sinus  frequently  escape  through  the  socket  of 
a  tooth  which  has  been  lost* 

*  Th«  operator  should  be  provided  with  several  drills  gradually  increasing  in 
size,  which  should  be  successively  introduced  by  a  boring  motion.  The  opening 
ihoold  be  large  and  free,  otherwise  it  will  become  clogged  up. — En. 


Plati  XLYIL 

LIGATURE  OF  A  POLTPUB  OF  THE  HASAL  FOfi&fi;  BEMOYAL 
OF  THE  TOKBIIfi. 

Fio.  1.  Anterc^potterior  vertioal  aootioii  of  the  &oe ;  o^  loop  of 
thread  carried  around  a  polypus  of  the  nasal  £oum  by  Ohaniere*s  liga- 
ture holder,  b  (Instruments,  plate  XIL,  fig.  4). 

Fig.  2.  Anatomical  arrangement  of  the  tonsils  between  the  pillan 
of  the  velum  palati ;  o^  the  tongue ;  c  5,  t&e  tonsils. 

Fig.  3.  A  tonsil  seized  with  the  hooked  forceps  o^  is  bdng  eioiied 
with  a  probe  pointed  bistoury  5,  around  a  portion  of  whose  blade  a 
piece  of  linen  is  wound. 

Fig.  4.  o,  a  tonsil  being  excised  by  means  of  the  tonsil  instnuneot 
b  (Instruments,  plate  XTIT,  fig.  1  and  2,  3  and  4). 
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Plate  XLVUL 

OANOER  OP  THE  TONGUE,  AND  THE  OPERATION  FOR 
STAMMERING. 

Fio.  1.  Surgical  anatomy. — ^This  represents  the  course  of  the  lin- 
goal  arteries  a  and  h  ;  c,  the  hypoglossal  nerve.  Farther  on  we  shall 
show  the  muscles  of  the  tongue. 

Fio.  2.  The  cancerous  portion  is  seized  with  the  hooked  forceps  d  ; 
two  incisions  ah  and  c6,  united  at  the  median  line  forming  a  Y,  make 
a  triangular  wound,  whose  edges  are  afterwards  brought  together  bj 
points  of  suture ;  fig.  3,  a  and  6. 

Fio.  3.   Union  after  the  operation. 

Fio.  4.  The  cancerous  portion  is  comprised  between  two  ligatures 
be  and  6a,  which  are  tightened  by  means  of  two  knot-tyers  in  the  form 
of  a  string  of  beads,  e  e. 

¥iQ.  5.  Method  of  VidaL — ^A  straight  needle  a,  attached  to  a 
handle,  is  introduced  just  above  the  os  hyoides  6,  and  passed  through 
the  tongue  from  below  upward ;  c,  a  loop  of  thread  introduced  into 
the  eye  of  the  needle. 

Fio.  6,  7  and  8.  The  same  method. — Transverse  section  of  the 
tongue,  showing  the  course  which  the  needle  should  take. 

Fig.  6.  a,  the  needle,  6,  an  end  of  thread  disengaged ;  the  other 
end  e  is  hanging  down  on  the  outside. 

Fia.  1.  The  needle  aa^  has  been  withdrawn  and  thrust  laterally 
through  the  tongue,  so  that  its  point  appears  along  the  border  of  the 
diseased  organ ;  the  ends  be  of  the  thread  are  disengaged. 

Fio.  8.  a  and  b  show  the  ends  of  the  thread,  whose  loop  d  em- 
Inraoes  the  lateral  half  of  the  tongue,  brought  together  by  a  knot- 
tyer  c 

Flo.  9.  Section  ef  the genHo-glosei  muecles  after  themethod  ofBattr 
dene, — ^A  hook  a  is  buried  in  the  mucous  membrane ;  the  secdon  of 
the  genio-glossi  muscles  is  being  effected  by  means  of  scissors  veiy 
moch  bent  on  theb  flat  surface. 


OAHOEB  OF  TEDS  TOITGUE. 

r 

MODis  or  otuumiro. 

Before  undertaking  snj  of  the  openUione  mrolfnig  die  loet  of  a 
portion  of  the  subetanoe  <^  the  tongue,  the  surgeon  ihoald  not  fciget 
that  some  tumours  are  entirely  superficial,  and  that  in  raoh  omsb  it  is 
only  necessary  to  remore  a  thin  layer  of  the  tongne  to  isolate  them 
from  the  sound  parts;  that  othen  are  enqysted,  bang  seated  within 
the  substance  of  the  organ,  and  can  be  easily  eztreoted  by  enndeation* 
But  some  diseases  require  excisionj  or  the  liffatur§, 

JSxcisian, — ^Excision  always  inyolres  a  certain  amount  of  the  aonnd 
tissues  of  the  organ,  proportionate  to  the  extent  of  the  diseaaei  gene- 
rally a  line  or  more  beyond  the  limits  of  the  tumoor.  Corks^  inserted 
between  the  teeth,  are  used  to  keep  the  mouth  open ;  the  tongue 
should  be  caught  with  hooked  forceps  and  drawn  as  fiur  as  possible 
out  of  the  mouth ;  the  section  should  be  made  either  with  a  biatoory, 
or  with  scissors — straight,  oblique,  or  cunred,  according  to  the  fonn 
and  situation  of  the  cancer.  If  the  removal  of  the  diseased  portion 
cannot  be  effected  with  a  single  cut,  the  operation  should  be  com- 
menced upon  the  inferior  aspect  of  the  organ  so  as  to  prevent  the  flow 
of  blood  from  obscuring  the  second  incision. 

Bat/er  included  the  tumour  in  a  V  shaped  incision  (flg.  2,  cb  and 
ha).  The  wound  was  afterward  brought  together  by  two  or  three 
points  of  suture  (fig.  3). 

Ligature. — Mayov^a  method. — ^The  disease  is  isolated  from  the  sovnd 
parts,  by  means  of  ligatures  carried  through  the  entire  thickness  of 
the  organ.  For  a  cancer  which  occupied  only  half  of  the  tongue, 
Mayor  transfixed  the  organ  near  its  base  with  a  bistoury,  and  incised 
it  from  behind  forward  through  its  entire  thickness.  The  diseased 
portion  was  then  embraced  by  a  ligature  which  was  tightened  by 
means  of  Mayor^s  knotrtyer  (Instruments,  plate  XII.,  fig.  7).  The 
disease  may  also  be  embraced  between  two  ligatures  (fig.  4),  without 
having  recourse  to  incision. 

Method  of  J.  Chquei. — In  the  case  of  a  cancer  which  had  attacked 
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the  entire  lateral  half  of  the  tongue  and  advanced  towards  its  base  so 
ikr  ae  to  prevent  the  application  of  the  ligature  bj  the  mouth,  Oloquet 
performed  the  following  operation : — 

A  curved  needle,  fixed  in  a  handle,  with  an  eje  near  its  point,  was 
introduced  along  the  median  line  of  the  neck,  above  the  oe  hyoides, 
and  carried  upwards  entirely  through  the  tongue.  The  eye  of  the 
needle  bmng  brought  out  near  the  front  teeth  by  carrying  its  handle 
backwards,  two  ligatures  were  passed  through  it  The  surgeon  then 
withdrawing  the  needle,  brought  the  ligatures  out  through  the  wound 
in  the  neck,  thus  leaving  one  end  of  the  double  ligature  in  the  mouth, 
and  the  other  hanging  in  front  of  the  neck  below.  The  needle  was 
then  introduced  anew  into  the  wound  in  the  neck,  and  brought  out 
opon  one  of  the  sides  of  the  tongue,  its  eye  now  threaded  with  the 
ends  of  the  ligature  already  in  the  mouth,  and  again  withdrawn, 
brought  out  these  through  the  original  wound  in  the  neck.  These 
two  ligatures  answered  the  following  purpose :  One  of  them  embraced 
tnmsversely  the  half  of  the  tongue,  and  the  other,  being  cmight  in  a 
amall  incision  made  in  the  tip  of  the  organ,  included  in  an  antero- 
poeterior  direction  all  that  portion  which  was  cancerous. 

M€thod  of  MirauUj  of  Angers, — ^This  is  only  a  modification  of  the 
preceding.  The  needle  is  passed  through  the  tongue  from  below 
upward,  and  being  brought  out  of  the  mouth,  is  again  thrust  through 
from  above  downwards  along  one  of  the  sides  of  the  organ. 

Method  of  Ftrfa/.— (Figs.  5,  6,  7  and  8).  We  borrow  fit)m  the 
author  the  following  description  of  his  operation : — "  I  use  a  large 
straight  needle  inserted  into  a  handle  (fig.  5,  a).  Its  point  is  lance* 
shaped,  and  near  the  extremity  is  an  eye.  K  but  one  half  of  the 
tongue  is  to  be  ligated,  a  very  strong  single  ligature  is  inserted 
into  the  eye.  After  seizing  the  tongue  by  its  apex  and  drawing  it  as 
far  forward  as  possible,  the  needle  should  be  thrust  in  just  above  the 
OS  hyoides  5.  The  more  the  disease  has  extended  towards  the  base 
of  the  tongue^  the  farther  back  should  the  point  of  the  needle  be 
oirried.  'After  passing  through  the  tongue  from  below  upward,  the 
point  of  the  instrument  appears  in  the  mouth  with  the  loop  of  the 
ligatnre  in  its  eye ;  the  two  ends  of  the  cord  hang  in  front  of  the  neck, 
and  are  held  by  an  assistant  The  surgeon  holding  the  handle  of  the 
ieadle  with  jone  hand,  with  a  pair  of  dissecting  forceps  in  the  other, 
oatehes  one  end  of  the  ligature  in  the  mouth,  and  drawing  it  out 
ttiougfa  ihia  cavity  gives  it  to  another  assistant  (fig.  6,  h) ;  one  thread 
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c  still  remains  in  front  of  the  neok.  The  iingeon  then  eaniei  the 
needle  a  downward%  as  if  about  to  withdraw  it;  but  having  brought 
the  point  below  the  tongue,  he  thrusts  it  again  upwards  and  ontwaida 
until  it  appears  upon  one  side  between  the  anterior  pillar  of  the  rehim 
palati  and  the  border  of  the  tongue  (fig.  7).  The  end  of  the  ligature 
which  hangs  in  front  of  the  neck  is  then  drawn  out  of  the  eye  of  the 
needle  with  the  fimseps.  The  instrument  being  free,  is  withdrawn. 
The  ends  of  the  thread  a  h  (fig.  8)  are  now  tied  in  the  mouth,  or  are 
carried  through  a  knot-^rw  e.  If  the  whole  of  the  tongue  is  cancer- 
ous, a  double  ligature  may  be  introduced  which  will  embrace  both 
portions  of  the  tongue.  For  this  purpose  two  ligatures  should  be 
introduced  into  the  eye  of  the  needle ;  one  of  which  should  be  Mack, 
and  the  other  white.  This  difference  in  cohMr  fiMAlitafeea  the  %atare 
of  the  same  ride  of  the  organ  with  the  same  thread. 

OPSBAnoira  roR  staxmkbimo. 

Works  upon  operative  surgery  describe  a  great  number  of  mediods 
by  which  surgeons  have  attempted  to  remedy  stanmiering.  Now  that 
experience  has  sufficientiy  demonstrated  the  inutility  and  danger  of 
the  greater  part  of  the  operations  which  have  been  undertaken  for 
this  purpose,  we  shall  limit  ourselves  to  the  description  of  those 
methods  which  offer  some  chance  of  success,  and  which,  from  their 
simplicity,  are  by  no  means  dangerous. 

Baudens^  method. — Sectkn  cf  the  genUhhyo-^loiH  muecUi  (fig.  9)^ — 
The  patient  is  seated  upon  a  chair,  with  his  head  held  by  an  assistant 
who  at  the  same  time  draws  back  the  commissures  of  the  lips ;  the 
surgeon,  with  a  hook  in  the  left  hand,  raises  the  mucous  membrane 
above  the  border  of  the  genio-hyo-glossi  muscles,  and  thrusting  a  pair 
of  half  open  pointed  scissors,  bent  upon  their  flat  sur&oe,  to  the  depth 
of  about  an  inch,  and  as  closely  as  possible  to  the  lower  jaw,  divides 
with  a  single  cut  the  attachments  of  these  two  muscles.  A  small 
piece  of  sponge  or  lint  is  then  placed  in  the  wound  and  flowed  to 
remain  until  the  hffimorrhage  ceases.    The  wound  rapidly  heals. 

Method  of  Bonnet. — Subeutaneoue  eeetUm  of  the  genio-hyo^loeeL — 
The  patient  being  seated  with  his  head  thrown  back,  the  surgeon 
introduces  the  index  finger  of  the  left  hand  into  the  mouth,  as  Cur  down 
as  the  tubercles  on  the  inner  surface  of  the  jaw ;  then,  with  the  right 
hand  he  thrusts  a  sharp  pointed  tenotomy  knifio,  beneath  the  chin  and 
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along  the  median  line,  through  the  skin,  the  platysma  and  the  space 
between  the  digastric  and  the  mylo-hyoid  muscles ;  this  instrument  is 
then  replaced  by  the  blunt-pointed  tenotomy  knife,  which  is  carried 
into  the  wound,  with  its  edge  forward,  until  the  point  of  the  instru- 
ment is  felt  by  the  finger  in  the  mouth — when  the  surgeon  gives  a 
lateral  direction  to  the  cutting  edge  of  the  knife,  and  with  it  divides 
one  after  the  other  the  genio-hyo-glossi  muscles.  Before  this  part  of 
the  operation  is  performed,  the  surgeon  should  assure  himself  that  the 
knife  is  fairly  between  the  tubercles,  and  that  it  is  not  caught  in  the 
mucous  membrane.  After  the  operation,  an  extravasation  of  blood, 
more  or  less  in  quantity,  may  take  place,  which  slightly  embarrasses 
deglutition  during  two  or  three  days. 

The  various  operations  for  stammering  have  so  frequently  proved 
to  be  ineffectual,  that  we  are  forced  to  have  recourse  to  persevering 
discipline  of  the  organ,  which  has  been  reduced  to  a  system  by 
Oolombat  (de  Tlsere),  Serres  (d'Alais),  and  other  physicians,  who  have 
obtained  by  its  use  undoubted  success. 

DrVIBION   OF   THE   FRiENUM. 

The  fr«num,  when  it  is  prolonged  too  far  towards  the  tip  of  the 
tongue,  interferes  with  suction  in  the  newly-born  child,  and  still  later 
in  life  prevents  distinct  articulation.  It  should  not  be  forgotten  that 
the  ranine  veins  are  situated  on  the  under  surface  of  the  tongue,  on 
either  side  of  the  frsenum.  The  child  must  be  placed  upon  the  knees 
of  an  assistant,  who  should  bold  the  bead  back  and  pinch  the  nose  to 
force  the  child  to  open  its  mouth ;  the  surgeon  should  raise  the  tongue 
with  the  thumb  and  index  finger  of  the  left  hand,  to  put  the  fraenum 
on  the  stretch,  and  having  in  his  right  a  pair  of  scissors  curved  upon 
their  flat  surface,  with  them  he  divides  it  with  a  single  cut,  as  far  as 
possible  from  the  tongue,  by  directing  the  point  of  the  scissors  down- 
wards, to  avoid  wounding  the  ranine  veins. 

The  slit  handle  of  a  director  may  be  used  to  raise  up  the  tongue, 
by  introducing  the  frsenum  into  the  opening.  The  wound  requires  no 
^>ecial  treatment 

Two  accidents  may  follow  this  operation;  1st,  retroversion  of  tho 
tongue  into  the  pharynx,  an  accident  which  might  cause  suffocation,  * 
as  J.  L.  Petit  remarks ;  2d,  hseroorrhage,  when  the  ranine  veins  are 
womided*    In  the  first,  the  index  finger  easily  brings  the  tongue 
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forward  into  its  proper  position,  and  in  the  second,  astringents  may  be 
used,  or  cauterizadon  performed  with  a  steel  probe  heated  to  a  white 
heat  Malgaigne  recommends  the  closing  of  the  wound  in  the  vein 
with  a  point  of  interrupted  suture. 

We  sometimes  observe  in  newlv-born  children  sublingual  tumoun 
which  appear  in  the  shape  of  very  firm  fleshy  excrescences.  These 
tumours  should  be  seized  with  the  foroepB,  ai^d  excised  with  curved 
scissors. 

▲BNOBMAL  ADHXaiOKS  OV  THS  TONOUS. 

These  adhesions  may  be  congenital,  or  recent  In  the  first  case, 
they  are  mere  cellular  bridles,  which  are  easily  divided  with  the 
scissors ;  in  the  second,  they  are  frequently  the  result  of  inflammation, 
have  more  extensive  connections,  apd  are  sometimes  exceedingly 
resistant 

The  patient  should  be  seated  in  a  chair,  with  the  head  thrown  very 
far  back  and  the  mouth  kept  open  by  means  of  a  cork  placed  between 
the  molar  teeth ;  the  surgeon,  standing  belund  the  patient,  should 
separate  the  cheek  and  the  free  portions  of  the  tongue,  and  then  with 
a  bistoury  held  obliquely  with  its  cutting  edge  looking  outwards, 
divide  the  adhesions.  The  operation  should  be  suspended  from  time 
to  time  to  allow  the  patient  to  use  astnngent  gargles. 

The  wound  heals  of  itself.  To  prevent  new  adhesions,  the  patient 
should  be  advised  to  move  his  tongue  frequently  and  to  slip  a  finger 
between  the  divided  surfiGicee. 

EXCISION    OF   THE   UVULA. 

The  patient  being  seated  in  a  chair  and  held  in  the  same  pontion 
as  for  excision  of  the  tonsils,  the  surgeon  seizes  the  uvula  with  polypus 
or  torsion  forceps,  and  excises  it  with  a  simple  cut  of  the  scissors  or  a 
bistoury.  The  haemorrhage  is  usually  slight,  and  may  be  arrested  by 
squeezing  the  remaining  portion  of  the  uvula  between  the  jaws  of  the 
forceps,  or  touching  the  bleeding  surface  with  the  nitrate  of  silver. 


OPERATIONS  UPON  THE  TONSILS. 

▲B80B88   OF  THS   TOKBILS. 

When  tonsilitis  tonninateB  by  suppuratioD,  a  purulent  collection 
lesuhi.  "which  must  be  evacuated.  To  effect  this,  the  index  finger  of 
one  hand  should  be  carried  down  as  far  as  the  toDsil,  and  along  this 
iingeir  thonld  be  slid  a  sharp-pointed  bistoury,  whose  blade  is  wound 
with  adhesive  plaster  to  within  a  third  of  an  inch  of  its  point.  The 
pus  is  evacuated  by  making  an  incision  at  the  point  where  fluctuation 
is  felt. 

EXCI0IOV  OF  THB  TONSILS. 

{Plate  47.) 

Chronic  inflammations  of  the  tonsils  frequently  cause  hypertrophy 
of  these  glands  which  embarrasses  deglutition  and  respiration.  Scari- 
fication, cauterization  and  the  ligature  have  all  been  employed  at 
different  epochs  for  this  affection.  At  the  present  day  excision  is 
generally  adopted.  It  may  be  performed  with  the  hooked  forceps  of 
Museux  and  a  probe-pointed  bistoury,  or  with  some  one  of  the  various 
tonsil  instruments  invented  for  the  operation. 

Operation, — ^The  patient  should  be  seated  opposite  the  light,  with 
his  head  resting  upon  the  chest  of  an  assistant  who  keeps  the  jaws 
separate  by  means  of  wedge-shaped  cork  placed  between  the  teeth ; 
the  same  assistant  may,  if  necessary,  stand  in  front  of  the  patient,  and 
depress  his  tongue  with  a  spatula,  or  the  handle  of  a  spoon.  The 
surgeon  standing  in  front,  seizes  the  tonsil  with  Muscux^s  forceps  and 
brings  it  out  between  the  pillars  of  the  arch  of  the  palate,  by  pulling 
it  lightly  forward,  which  places  the  gland  in  a  more  prominent  posi- 
tion and  a  greater  distance  from  the  carotid  artery ;  then,  with  its 
back  downwards,  the  surgeon  introduces  a  probe-pointed  bistoury 
whose  blade  is  wound  with  linen  to  within  an  inch  and  a  half  of  its 
extremity,  and  carrying  it  beneath  the  tonsil,  excises  the  gland  with 
a  sawing  motion  from  below  upward,  and  parallel  with  the  margins 
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of  the  piUaiB  of  the  &ao68;  the  portion  exoiaed  ii  withdnwn  with  the 
forceps.  Ab  a  general  role,  as  moch  as  possible  ci  the  tumour  should 
be  removed.  This  operation  is  rarely  followed  by  miidh  hsmorrhage, 
and  astringent  gargles,  or  powdered  alum  applied  to  the  bleeding 
surfjBuse  by  means  of  a  brash,  usually  suffice  to  arrest  the  flow  of  blood. 
Occasionally  the  hamorrhage  is  considerable;  in  such  cases  the 
surgeon  should  resort  to  the  actual  cauteiy  for  its  arrest  Fall  reapi- 
rations  have  also  been  advised  to  stop  the  flow  of  blood.  Should  the 
carotid  artery  unfortunately  be  wounded,  immediate  compiearion 
must  be  made  with  the  fingers  upon  the  primitive  carotid ;  oompra^ 
sion  should  also  be  made  at  the  sa^ie  time  upon  the  point  t^aa 
whence  the  blood  issues,  by  means  ci  a  piece  of  lint  fostoied  to  one 
y>f  the  jaws  of  a  straight  pair  of  Maaeuz'a  forceps ;  this  one  branch  ot 
Ihe  forceps  should  alone  be  introduced  into  the  mouth  and  the  plug 
of  lint  applied  between  the  pillars  of  the  arch  ci  the  palate,  the  chede 
being  used  as  a  point  of  support  for  the  other  branch ;  a  piece  ci  cord 
passed  through  the  handles  and  tied,  fiutens  the  forceps  in  this 
position,  and  thus  a  temporary  compression  will  be  obtained,  sufficient 
in  some  cases  to  arrest  a  slight  hssmorrhage,  and  always  useful  if  the 
operation  of  tying  the  carotid  is  performed. 

We  cannot  undertake  the  description  of  the  various  instruments 
invented  for  the  excision  of  the  tonsils.  (Instruments,  plate  XIIL) 
Fig.  2  represents  Fahnestock's  instrument,  modified  by  Velpeau. 
The  tonsil  is  caught  between  its  two  rings ;  a  sliding  ^>ear,  either 
single  or  double  (fig.  8),  or  a  revolving  hook  (fig.  4),  fastens  the  tonsil 
and  causes  it  to  project  between  the  rings  by  a  lever-like  motion,  which 
lifts  out  the  tonsil  to  a  certain  distance  from  the  plane  of  the  rings ; 
the  tonsil  being  thus  fixed,  its  section  is  effected  by  sliding  one  of  the 
rings  upon  the  other  a  (plate  47,  fig.  4). 

These  instruments,  many  of  which  are  very  ingenious,  may  be 
advantageously  employed  to  operate  upon  children,  but  they  are  not 
applicable  to  all  cases,  and  frequently  effect  only  an  incomplete 
section  of  the  diseased  gland.  Thus  the  preference  is  generally  given 
to  tlie  bistoury,  for  performing  this  operation  (plate  47,  fig.  3,  a,  6). 
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Plate   XLIX. 
OPERATIONS  UPON  THE  SAUVAEY  APPARATUS.  • 

FIBTULA   OF   THE   PAROTID   AND   STKNO's   DUCT. 
BUROICAL   ANATOMY. 

Fio.  1.  The  parotid  gland,  a,  which  is  almoet  pyramidal  in  shape, 
is  bounded  above  by  the  zygomatic  process  and  the  temporo-mazillarj 
articulation ;  behind,  it  rests  upon  the  stemo  mastoid-muscle  ;  it  cor- 
responds with  the  mastoid  process  and  the  digastric  muscle,  and  winds 
from  without  inwards  around  the  ramus  of  the  lower  jaw  bone,  send- 
ing prolongations  beneath  its  angle.  The  external  carotid  artery  and 
the  facial  nerve  pass  through  its  deep  or  reflected  portion.  The 
relations  of  these  organs  with  the  gland,  we  shall  notice  farther  on. 

In  front,  the  parotid  gland  is  thin ;  it  spreads  itself  upon  the  exter- 
nal surface  of  the  masseter  muscle  by  irregular  prolongations,  whose 
inner  aspect  is  in  relation  with  the  transverse  facial  artery,  and  some 
branches  of  the  facial  nerve.  Its  superficial  surface  is  also  in  relation 
with  some  lymphatic  glands,  which  are  occasionally  lodged  in  its 
substance,  but  which  are  more  frequently  situated  in  the  meshes  of 
the  fascia,  which  forms  a  sheath  to  the  gland.  These  ganglia  may  be 
the  seat  of  morbid  affections  or  of  abscesses,  and  the  gland  itself 
remain  perfectly  healthy.  ^ 

Fig.  2.  The  deep  relations  of  the  parotid  are  of  great  surgical 
importance.  In  this  plate  the  gland  has  been  dissected  up  and 
removed  so  as  to  show  the  nerves  and  blood-vessels  which  wind  along 
in  its  substance. 

The/ocfo/  nerve^  a,  is  embedded  in  the  substance  of  the  gland  and 
here  divides  into  branches,  the  principal  of  which  take  a  direction 
nearly  horizontal,  which  should  not  be  forgotten  when  opening 
Abscesses  in  this  region.  Incisions  made  at  right  angles  with  the 
course  of  the  nerve,  frequently  cause  paralysis  of  the  face,  by  cutting 
■ome  of  its  larger  branches. 

The  external  carotid  artery,  c,  passes  almost  aiways  from  below 
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upwards  through  the  deep  [K>rtion  of  the  gland.  The  tmiporal  artery^, 
(£,  the  transverse  facial  artery  aod  important  ^enouB  branchesp  paaa 
through  the  gland  in  divenw  directions. 

Are  not  these  relations  sufficient  to  indicate  the  difficulties  and 
dangers  attending  the  extirpation  of  this  gland  I 

S tenons  duet,  h  (fig.  1  and  2),  takes  a  horizontal  direction  from 
behind  forward,  up>n  tlie  masi^eter  muscle,  in  the  coarse  of  a  line 
drawn  from  the  lower  part  of  the  ear  to  the  commiafiure  of  the  lips ; 
on  a  level  with  the  anterior  border  of  the  masse ter,  the  duct  changes 
its  direction  and  takt^s  a  perpendicular  coinsa  in  the  tubstance  of  the 
cheek,  perforatet^  the  buccinator,  and^  after  pjtssinff  obliqudj  for  a 
short  distance  betwec^n  this  muscle  and  the  muooue  membrane  of  the 
mouth,  opens  into  ita  cavity  on  a  level  with  the  space  which  separates 
the  first  and  second  molar  teeth,  Thii  duct  is  acscompanied  in  ita 
course  by  some  branches  of  the  tranaverae  facial  artery,  and  also  by  a 
^branch  of  the  facia!  nerve. 

The  sub-maxUlan/  pland,  e  (fig,  1),  is  situated  beneath  the  body  of 
the  lower  jaw,  and  corresponds  with  the  maxillary  fossa,  in  which  It 
is  lodged;  below,  this  gland  is  covered  by  the  cervical  aponeurosii 
and  the  platysma  myoidea ;  within,  it  has  relations  with  the  diga^c, 
raylo-liyoid  and  hyo-glossus  muscles  and  the  lingual  nerve.  Its  most 
important  relation  is  with  the  facial  artery,  d  (fig.  1),  which  passes 
through  it  in  a  direction  upwards  and  inwards.  WharUm^s  duct 
takes  its  origin  in  this  gland  and  opens  into  the  mouth  upon  one  side 
of  the  frccnum  linguae. 

Fig.  3.  MorancTs  method.     (See  modes  of  operating.) 

Fig.  4.  Tliis  represents  a  horizontal  section  of  fig.  3.  a,  superior 
dental  arch  ;  6,  Steno's  duct ;  c,  fistulous  opening;  e,  a  seton  tied  exter- 
nally upon  the  cheek  ;  rf,  commissure  of  the  lips. 

Fig.  5.  Method  of  Deguise.     (See  modes  of  operating.) 


MODES    OF    OPERATING. 

There  are  two  classes  of  salivary  fistulae  ;  one  of  them  afifects  the 
parotid  gland  directly,  and  is  seated  either  in  the  gland  itself,  or  in 
one  of  the  roots  of  the  salivary  duct;  the  other  is  produced  by  lesions 
of  Steno's  duct. 

§  1 .  Parotid  fistulcB  may  be  cured  by  diflPerent  means. 
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1st  Irritating  injections,  recommended  by  Louis,  consisting  of 
astringent,  or  more  or  less  escharotio  liquids. 

2d.  OaiUerizaHan,  by  means  of  caustics,  or  the  actual  cautery. 

dd.  Blisters,  applied  upon  the  fistula  itself  have  been  employed 
Bucceasfully  by  Velpeau. 

4th.  Oampreasion,  proposed  by  Desault  for  the  purpose  of  producing 
atrophy  of  the  gland ;  the  more  methodical  compression  proposed  by 
Malgaigne,  who  applies  a  piece  of  gold  leaf  covered  with  Burgundy 
pitch  upon  the  fistulous  opening,  in  order  to  favour  cicatrization  by 
preventing  mechanically  the  passage  of  the  saliva. 

5th.  Excision,  which  consists  in  circumscribing  the  ulcer  by  two 
elliptical  incisions,  and  then  uniting  their  edges  by  suture. 

6th.  Extirpation  of  the  parotid  gland  is  now  rejected  as  an  extreme 
and  dangerous  resource,  and  only  to  be  adopted  in  cases  of  absolute 
necessity. 

§  2.  lUtulcB  of  Steno^s  duct  may  be  treated  by  a  great  variety  of 
operations,  classed  under  four  heads,  whose  object  is :  Ist,  cicatrization ' 
of  the  fistulous  orifice ;  2d,  dilatation  of  the  natural  duct ;  3d,  estab- 
lishment of  a  new  orifice  in  the  mouth ;  4tb,  atrophy  of  the  gland. 

Ist  Mode  of  cure, — Compression  either  upon  the  fistulous  orifice, 
or  upon  a  portion  of  Steno's  duct,  between  the  fistula  and  the. gland, 
may  favour  cicatrization  of  the  wound  by  preventing  the  flow  of  saliva 
through  the  fistula.  This  mode  of  treatment  is  indicated*  in  cases 
where  the  orifice  of  the  duct  in  the  mouth  is  entirely  free,  and  When 
the  fistula  is  susceptible  of  rapid  cicatrization. 

(2d).  Cauterization  may  also  be  employed  in  these  cases  as  well  as 
for  fistuls  of  the  parotid  gland. 

(3d).  The  twisted  suture  may  also  be  successfully  used  ;  if  the  fistula 
is  of  long  standing  its  edges  should  first  be  pared  ofi". 

2d.  Mode  of  cure, — Re-establishment  of  the  natural  duct, — Mo- 
rand's  method  (fig.  3  and  4). — A  seton  is  introduced  by  means  of  a 
small  probe  into  the  orifice  in  the  mouth  and  brought  out  by  the 
fistulous  opening,  or  rather,  is  introduced  into  the  fistulous  opening 
nnc]  brought  out  through  the  orifice  in  the  mouth.  The  obstructions 
to  the  passage  of  the  saliva  through  the  duct  being  removed,  the 
seton  should  be  withdrawn,  with  the  exception  of  one  of  its  extremi- 
ties, which  may  be  left  in  the  duct  The  edges  of  the  fistula  should 
then  be  pared  off  and  cicatrization  promoted  by  the  ordinary  means. 

dd.  Mode  of  cure, — ^This  consists  in  making  an  artificial  canal. 


808 

For  this  pnrpoae,  Deroy  carried  a  red  hot  iron  Uuongh  the  snbetance 
of  the  cheek  in  front  of  the  maaieier  mnacle,  a  method  which  hai 
been  modified  by  most  operatoiB  nnoe  Deroy.  At  the  present  time, 
the  method  of  Degmse  is  generally  adopted. 

Method  of  Ihgum  (fig.  6). — ^The  figare  represents  a  horizontal 
section  of  the  cheek  which  shows  the  arrangement  oi  the  parts ;  a, 
Steno's  duct  and  e  the  fistulous  orifice.  A  small  trochar  is  passed  to 
the  bottom  of  the  fistula  and  as  much  as  possible  into  Steno*s  duct» 
and  carried  through  the  cheek  from  without  inwards  and  from  before 
backwards  in  the  direction  e  h.  Two  fingers  introduced  into  the 
mouth  support  the  cheek  and  the  point  rf  exit  for  the  instrument 
The  trochar  being  withdrawn,  and  the  canula  left  in  the  wound,  a 
leaden  wire  c  6  is  carried  through  the  tube,  when  the  canula  is  with- 
drawn. The  trochar  is  now  thrust  in  a  second  time  in  the  direction 
d  e,  opposite  the  first  A  silk  thread  d  e,  being  passed  through  the 
canula,  it  is  withdrawn.  The  silk  thread  is  tied  to  the  extremity  e, 
of  the  lead  wire,  which  is  drawn  by  it  into  the  mouth  along  the  hue 
d  e,  where  the  two  ends  of  the  wire  are  united  to  form  a  ring/,  which 
embraces  the  soft  parts  at  the  bottom  of  the  fistula.  The  edges  of  the 
fistula  are  then  pared  off  and  brought  together  by  a  point  of  suture. 
Cicatrization  being  effected,  the  wire  is  cut  and  the  saliva  takes  its 
course  through  the  artificial  opening. 

The  m'ethod  of  Deguise  has  undergone  some  modification.  Ronx 
uses^a  silk  thread  instead  of  the  lead  wire,  etc.  Malgaigne  employs 
a  very  strong  silk  thread  with  a  needle  at  each  of  its  ends.  The  first 
needle  is  thrust  into  the  cheek  along  the  line  c  b  ;  the  second  in  the 
direction  of  the  line  d  e.  The  two  extremities  of  this  thread  being 
tied  in  the  mouth,  the  soft  parts  are  embraced  in  the  same  way  as 
by  the  leaden  ring.  This  operation  is  as  quick  as  it  is  «asy  of  execu* 
tion. 

4th.  Mode  of  cure, — Desault  recommended  compression  to  produce 
atrophy  of  the  parotid  gland.  Viborg,  proposes  the  ligature  of  Steno's 
duct  for  the  same  purpose.  But  experience  has  not  as  yet  sanctioned 
these  recommendations,  and  the  operations  described  under  the  third 
mode  of  cure  seem  to  us  decidedly  preferable. 
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KZTIRPATION   OF  TBI   SUB-MAXILLART   GLAND. 

For  anatomical  details,  see  the  explanation  of  plate  49. 

Operation, — A  crucial  or  semilunar  incision  of  the  skin  shonld  be 
made  o^er  the  gland,  and  the  vessels  tied  and  cut  between  two  liga- 
tures. The  gland,  being  seized  with  a  hook,  must  be  drawn  out  and 
isolated  from  the  hypoglossal  nenre  and  the  lingual  artery  by  careful 
dissection ;  a  ligature  should  then  be  applied  above  the  place  where 
the  gland  is  to  be  finally  severed  from  its  connections.  After  the 
operation,  immediate  union  may  be  attempted,  if  the  wound  will 
permit  it,  or  it  may  be  filled  with  lint,  and  united  by  the  second 
intention. 

RAirULA. 

Ranula  is  a  name  given  to  tumours  developed  laterally  beneath  the 
tongue,  and  situated  between  thi^  organ  and  the  lower  jaw,  above  the 
supra-hyoid  muscles.  These  tumours,  upon  whose  nature  surgeons 
do  not  always  agree,  originate  in  the  sub-lingual  gland,  or  are  pro- 
duced by  a  dilatation  of  Wharton's  duct.  Jobert  has  described 
salivary  encysted  tumours  in  Wharton's  duct.  Whatever  their  char- 
acter may  be,  these  tumours,  sometimes,  from  their  size,  render  deglu- 
tition difficult,  project  externally,  and  require  a  surgical  operation  for 
their  cure. 

Puncture  and  incinon  employed  in  ancient  times,  are  now  rejected 
as  inefficacious. 

Cauterization  by  the  red  hot  iron  was  employed  by  Ambrose  Pare ; 
but,  at  the  present  time,  cauterization  by  means  of  liquid  escharotics 
is  preferred.     Injections  of  iodine  have  been  used  with  success. 

The  seton  has  been  use^i  to  create  an  adhesive  inflammation  of  the 
parietes  of  the  cyst.  The  canula,  first  applied  by  Lecat,  was  again 
taken  up  and  modified  by  Dupuytren,  who  through  an  incision  made 
in  the  tumour  introduced  a  double-headed  canula  which  was  to  be 
permanently  retained;  through  this  tube,  the  saliva,  or  the  liquids 
secreted  by  the  cyst  could  always  find  exit  This  method  is  frequently 
successful. 

Hxcision  is  now  generally  adopted.  To  effect  it,  the  upper  wall 
of  the  tumour  is  raised  up  with  a  hook  or  the  forceps,  and  excised 
with  a  pair  of  scissors  or  the  bistoury ;  the  tumour  empties  itself,  and 
cicatrization  rapidly  takes  place. 
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Of  all  the  operations  for  nnula,  excision  is  the  quickest  and  the 
most  simple.  Cauterization  with  the  nitrate  of  silver,  joined  to  esd- 
sion  (Malgaigne),  is  still  more  certain  of  success. 

Jobert,  under  the  name  of  batrorehanopkutif^  has  described  an 
operation  which  is  only  a  modification  of  the  preceding.  The  flaps 
resulting  from  ia  loogitadinal  incision  of  the  tumour  are  turned  back 
and  &^ened  to  the  mucous  membrane  of  the  mouth  by  points  of 
suture.    This  operation  is  both  difficult  and  tedious. 
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Plate  L. 

STAPHYLOEAPHY. 

Fio.  1.  JRou£s  method. — ^The  first  and  second  ligatures,  dd  and  cc, 
being  in  thoir  proper  position,  the  surgeon  is  placing  the  third  in  the 
middle  between  them.  One  of  the  flaps  is  held  with  the  forceps  b, 
and  the  needle,  attached  to  its  holder  a,  is  being  carried  through  its 
margin  from  behind  forward. 

Fig.  2.  The  three  ligatures  aa^  bb^  and  ccy  being  placed  in  their 
proper  position,  the  surgeon  is  paring  off  the  edges  of  the  flaps  with  a 
probe-pointed  bistoury. 

Fig.  3.  Tightening  of  the  knots  cc,  bb,  with  the  knot-tyer  a. 

Fig.  4.  Staphyloplasty. — Dieffenbach''8  method, — o^^and  a5,  longi- 
tadinal  incisions  made  parallel  to  the  borders  of  the  gap. 


Pjjlte  LL 
STAFHTLOBAFHY. 

Fio.  1,  2,  8,  4  and  6.  AuguiU  BerarfM  mode  9f  opmilNy.r— Fig. 
1.  The  Buigeon  hanng  tttied  one  of  the  boiden  of  tlieideft  with  the 
foroepe  a,  is  paising  a  loop  of  thread  e,  throngh,  from  befen  back- 
wards, by  meana  of  the  needle-holdo*  &. 

Fio.  2.  The  ligatarea  o^  o^  a,  having  beoQ  jdaoed  in  their  proper 
poeition,  the  Burgeon  ia  paring  the  edgei  of  the  oleft,  from  above 
downwards,  with  the  bistooty  e. 

Fio.  8,  4  and  5.  Iliese  represent  theoreticallj  the  method  of 
Berard.  Fig.  8.  Introduotbn  of  the  fint  simple  thread  56,  into  one 
of  the  borders  of  the  wound  oo.  Fig.  4.  Introdnction  of  the  loop  of 
thread  c.  Fig.  5.  The  loop  of  thread  e,  drawing  the  eitremitj  h  of 
the  ligature  through,  from  behind  forwards. 

Fig.  6,  7,  8  and  9.  Method  of  de  Pierri$. — ¥\g.  6.  Application  of 
the  instrument  behind  one  of  the  borders  of  the  oleft;  c,  a  moveable 
thimble  retaining  a  loop  of  thread  a.  6,  a  barbed  needle  sheathed  in 
a  canula. 

Fio.  7.  The  cannla  carried  to  the  anterior  aqieet  of  the  flap.  5, 
the  moveable  needle  just  before  it  is  thrust  through  the  lip  of  the  flap. 

Fig.  8.  The  needle  6,  forced  on  hj  the  surgeon,  after  passing 
through  the  substance  of  the  soft  palate,  raises  the  moveable  thimble 
c,  and  receives  into  its  notch  the  loop  of  thread  a. 

Fig.  0.  The  needle  being  withdrawn,  brings  with  it  the  loop  of 
thread  a. 
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OLEFT  PALATE. 
(FlaUi  50  and  51.) 

M0DX8      OF      OPERATING. 

Diyisions  of  the  arch  of  the  palate  are  almost  always  the  result  of 
congenital  deformity,  and  present  themselves  under  three  different 
forma. 

Ist.  Simple  division  of  the  arch  of  the  palate  only,  consists  of  a 
fiasure  of  the  soft  parts  in  the  median  line,  without  loss  of  substance. 
2d.  Incomplete  division  of  the  palatine  arch,  with  separation  of  the 
bones.  Sd.  Complete  division  of  the  palatine  arch,  in  which  the  bones 
and  soft  parts  are  completely  divided  throughout  the  entire  length  of 
the  arch  of  the  palate  to  the  dental  arch.  This  division  may  extend 
to  the  lips,  and  be  complicated  with  hare  lip  (see  hare  lip,  plates  44 
and  45.) 

The  surgical  operations  employed  to  remedy  these  deformities  are, 
let,  Staphyloraphy,  for  simple  division ;  2d,  Staphyloplasty^  a  modi- 
fication of  staphyloraphy,  for  incomplete  divisions ;  dd.  Palatoplasty 
or  uranoplasty,  by  which  the  loss  of  substance  in  the  arch  of  the 
palate  is  repaired. 

Itt  Staphyloraphy, — This  operation  was  performed  during  the 
last  century  by  a  French  dentist,  named  Le  Monnier;  in  1817  Graefe 
attempted  it,  but  without  success.  Roux  (1819)  gave  a  proper 
shape  to  the  operation,  and  performed  it  with  success.  Staphylora- 
phy is  in  all  cases  a  long  and  delicate  operation,  and  requires  the 
entire  co-operation  of  the  patient ;  on  this  account  it  is  only  advised 
for  persons  who  have  attained  the  age  of  discretion.  It  consists  of 
three  principal  stages ;  Ist,  Paring  off  the  edges  of  the  solution  of 
continuity;  2d,  The  insertion  of  the  threads  for  bringing  together 
the  bleeding  edges ;  3d,  The  ligature  of  these  threads. 

Rouses  method. — Apparatus  (Instruments,  plate  XJII).  This  con- 
sists of,  1st,  Three  flat  ligatures,  each  formed  of  two  or  three  well 
waxed  threads ;  2d,  Six  small  curved  flat  needles ;  a  needle  is  attached 
to  each  and  of  the  ligatures;  8d,  A  needle  holder  (fig.  13);  4th,  A 
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pair  of  dreesing  forceps ;  5tli,  A  probe-pointed  biBtonry ;  6tii,  Rom's 
bent  scissors  (fig.  7). 

•  1st  Stage.— Insertian  of  1^  ligatures  (plate  50,  fig.  1).— The 
patient  being  seated  opposite  the  lights  with  his  head  thrown  back 
upon  the  breast  of  an  assirtant,  his  movth  should  be  kept  widely 
extended  by  means  of  a  cork  placed  between  the  molar  teeth ;  the 
Burgeon,  standing  in  front,  seizes  with  the  forceps  b  in  his  left  hand, 
the  right  margin  of  the  cleft,  and  with  his  rights  armed  with  the  needle 
holder  a,  carries  the  point  of  the  needle  backward  through  the  deft^ 
behind  the  velum  palati,  and  brings  it  out  firom  behind  forwaida, 
piercing  the  substance  of  the  relum  with  its  pointi  about  thrae  or  four 
lines  from  the  free  borders  of  the  division.  The  needle  bemg  cairied 
through  to  its  eye,  is  loosened  from  the  holders,  and  its  point  bong 
caught  by  the  forceps  is  brought  into  the  mouth,  drawing  with  it  the 
end  of  the  ligature  with  which  it  is  threaded.  After  giving  the  patient 
a  litde  rost,  the  same  manoeuvre  is  effected  upon  the  left  lip  of  the 
division,  with  the  needle  attached  to  the  other  extremity  of  the  liga- 
ture. The  ends  of  the  ligature  are  then  brought  out  of  the  moutL 
The  lowest  ligature  should  be  inserted  first,  the  uppermost  second,  and 
the  middle  ligature,  last  of  all.  Figure  1  represents  the  act  of  insert- 
ing the  third  ligature. 

The  ends  of  the  ligatures  ee^  dd  being  brought  oat  externally,  and 
the  loop  which  they  form  in  the  mouth  depressed  towards  the  phaiynx, 
tjie  surgeon  proceeds  to  the  second  stage  of  the  operation. 

2d  Stagit. — Paring  off  the  edges  of  the  cleft  (fig.  2). — ^To  pare  off 
tjie  edges  of  the  deft  which  are  to  be  brought  together,  the  surgeon 
seizes  them  with  the  forcqw  d  in  one  hand,  and  with  the  other, 
armed  with  bent  scissors,  or  a  probe-pointed  bistoury  e,  cuts  off  the 
borders,  from  behind  fcnrward,  on  the  inner  side  of  the  ligatures  oo,  U^ 
cc ;  then,  with  the  probe-pointed  bistoury,  he  completes  the  flap  by 
prolonging  the  incision  a  short  distance  beyond  the  angle  where  the 
borders  of  the  division  are  united.  The  other  lip  of  the  deft  is  opera- 
ted upon  in  the  same  way,  and  the  two  incisions  are  brought  together 
at  the  termination  of  the  first 

3d  Stage. — Tightening  of  the  knot  (fig.  8). — ^Roux  b^ns  by 
tigbtening  the  posterior  ligature  with  the  fingers,  and  after  making 
a  simple  knot,  gives  the  threads*  to  an  assistant  who  keeps  the  ligar 
ture  bb  iu  position  by  means  of  the  ring  forceps  a,  during  the  process 
of  tightening  the  second  and  then  the  third  ligature  cc.    These  ligar 
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tores  Are  dra^m  tighter  thiui  is  neoessary  to  bring  together  the  edges 
cf  the  wound,  in  order  to  prevent  anv  separation  in  the  interval 
between  them.  The  operation  being  concluded  (fig.  4),  the  ends  of 
the  ligatures  aracut  off  close  to  the  knots.  The  patient  retains  the 
utmost  possible  quiet  and  silence,  and  abstains  from  solid  or  liquid 
food  during  two  or  three  days.  Everything  which  tends  to  move  the 
aieh  of  the  palate  endangers  the  success  of  the  operation.  The  liga- 
tures are  not  removed  until  the  third  or  fourth  day.  The  inferior 
ligature  should  be  allowed  to  remain  for  twenty-four  or  forty-eight 
hours  longer. 

It  has  been  asserted  that  there  are  some  imperfections  in  this 
method  of  Roux.  A  great  deal  of  dexterity  is  necessary  to  avoid  the 
accidents  which  might  happen  to  less  practised  hands  than  those  of 
the  author.  In  fiact,  it  is  essential  that  the  ligatures  should  be  placed 
at  equal  distances  from  each  other;  that  the  corresponding  points  of 
the  same  ligature  be  on  the  same  level ;  and  that  they  be  at  an  appro- 
priate and  equal  distance  from  the  borders  of  the  division.  If  these 
conditions  are  not  fulfilled,  an  uniform  junction,  without  wrinkling  or 
laceration  of  the  lips  of  the  wound,  cannot  be  hoped  for.  The  difficul- 
ties of  an  operation  in  which  the  ligatures  are  inserted  from  behind 
forward,  and  where  the  exact  point  at  which  the  needle  enters  the 
aich  of  the  palate  cannot  be  seen,  will  be  readily  appreciated.  Besides, 
the  paring  of  the  edges  of  the  division  is  always  difficult,  when  it  is 
effeoted  with  the  bistoury,  and,  with  the  scissors,  there  is  danger  of 
cutting  the  ligatures.  To  avert  these  accidents  and  inconveniences, 
the  methods  which  we  are  about  to  describe  have  been  invented. 

Method  of  Btrard  (plate  61). — Two  principal  modifications  charac- 
terise this  operation.  1st,  The  ligatures  are  inserted  from  before 
backward  into  the  lips  of  the  division,  which  allows  the  surgeon  to 
see  and  choose  the  point  of  puncture  with  the  needle ;  2d,  The  paring 
of  the  edges  of  the  division  is  made  from  before  backward  and  from 
abore  downward.  The  lips  being  put  more  upon  the  stretch  allow 
the  surgeon  to  make  a  cleaner  incision. 

In  performing  this  operation,  Berard  used  a  pair  of  mouse>-toothed 
foioepato  hold  the  arch  of  the  palate;  a  pair  of  dressing  forceps 
answered  the  purpose  of  a  needle-holder,  and  the  needles  employed 
were  very  much  curved,  from  six  to  eight  lines  in  length  by  one  in 
diameter,  with  a  heel  about  a  fourth  of  a  line  in  length. 

The  patient  being  placed  as  in  the  operation  of  Roux  (fig.  I),  an 
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edge  of  the  cleft  is  seized  with  the  forceps  a  in  one  hand,  while  the 
other  with  the  needle-holder  h  inserts  the  first  ligature  from  before 
backward  into  its  substance.  The  needle  is  then  brought  out  into  the 
mouth,  and  the  ends  of  the  thread  ce  hang  down  externally  upon  the 
lower  lip. 

Figure  8  represents  this  first  step  of  the  operation.  The  thread  Ih, 
carried  through  a  lip  a,  of  the  cleft.  A  second  needle  is  then  passed 
through  the  other  lip  in  the  same  way,  on  a  level  with  the  first,  but 
with  this  difference,  that  the  second  needle  has  a  loop  instead  of  a 
single  thread  in  its  eye.  Figure  4  represents  the  loop  of  thread  e, 
inserted  into  the  other  lip  opposite  the  thread  55.  This  loop  of  thread 
receives  the  end  5  of  the  first  ligature  and  draws  it  through  the  second 
lip,  in  the  direction  of  the  arrow  c  (fig.  6).  . 

The  first  ligature  being  placed  in  its  proper  position,  the  surgeon 
proceeds  to  insert  the  two  others  in  the  same  manner. 

The  paring  is  effected  from  below  upwards  (fig.  2).  The  surgeon 
seizes  each  border  of  the  cleft  with  the  forceps  5,  and  pares  off  the 
edges  with  the  bistoury  e, 

Velpeau  commences  the  operation  by  paring  off  the  edges  of  the 
bifurcation  before  inserting  the  ligatures. 

The  other  modes  of  operating  differ  from  the  preceding  only  in  the 
instruments  employed.  Attempts  have  been  made  to  avoid  the  diffi- 
culties of  the  various  stages  of  the  operation  by  the  use  of  ingenious 
instruments  which  would  allow  the  surgeon  to  act  with  greater  rapidity 
and  certainty,  either  in  the  insertion  of  the  ligatures,  or  in  paring  off 
the  edges  of  the  cleft.  A  description  of  all  the  instruments  invented 
for  this  purpose  would  be  too  long  for  this  work.  Besides,  surgeons 
who  have  these  instruments  before  them  will  comprehend  their 
mechanism  at  first  sight..  We  will  mention  a  few  of  the  instruments 
sanctioned  by  experience. 

Dr.  iV.  K  Smithy  of  Baltimore,  has  invented  a  needle,  which  con- 
sists of  a  steel  shank,  mounted  upon  a  handle,  and  curved  towards  its 
point  in  a  semi-circle  with  a  radius  of  about  half  an  inch.  There  is 
no  eye  in  the  point  of  the  needle,  but  it  is  somewhat  enlarged  and  has 
a  notch  in  its  side  in  which  a  ligature  is  inserted.  With  the  ligature 
thus  supported,  the  needle  is  thrust  from  behind  forward  through  one 
border  of  the  cleft,  and  as  soon  as  the  notch  makes  its  appearance,  the 
ligature  is  drawn  out  of  it ;  the  instrument  is  then  withdrawn  and  the 
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other  extremity  of  the  ligature  is  carried  in  the  same  way  through  the 
opposite  lip  of  the  cleft. 

Bowrgougnan  usee  a  needle  with  a  moyeable  point  (Instruments, 
plate  XIIL,  fig.  8,  9,  10  and  11),  with  which  the  perforation  can  be 
made  from  behind  forward.  Other  needles  of  the  same  sort,  both 
curved  and  straight,  have  been  used  in  making  the  perforation  from 
before  backward. 

Leroy  <f  EUottes  has  invented  an  instrument  which  makes  the 
three  perforations  and  pares  off  the  edges  of  the  cleft,  at  the  same 
time. 

Farayiier  and  de  Pierris  use  needle-holders,  which  support  the 
,  border  of  the  deft,  while  the  needle,  with  its  ligature  attached,  is 
pushed  through  from  before  backward  (Instruments,  plato  XIII.,  fig. 
14  and  16,  needle-holder  of  de  Pierris).  For  the  description  of  the 
mechanism  of  this  instrument  (see  the  explanation  of  plate  51,  fig.  6, 
V,  8  and  9). 

2d.  Staphyloplasty. — The  loss  of  substance  which  constitutes  fissure 
of  the  arch  of  the  palate  is  frequently  so  great  as  to  render  junction 
of  the  lips  of  the  division  impossible,  by  the  operation  of  staphylo- 
raphy;  stiaphyloplasty  should  then  be  attempted,  for  which  there  are 
three  methods. 

BauQ^8  method. — Roux  makes  two  transverse  incisions  on  either 
side  of  the  cleft,  and  carries  them  outward,  parallel  with  and  beyond 
the  division,  along  the  posterior  border  of  the  palatine  bones,  in  order 
to  facilitate  the  extensibility  of  the  parts  which  are  to  be  brought 
together,  subsequently,  in  the  usual  mode. 

Dieffenbach's  method  (plate  50,  fig.  4). — Diefienbach,  imitating 
Celsus,  made  a  longitudinal  incision  oa,  bb,  parallel  to  and  on  each 
side  of  the  division,  about  four  or  five  lines  from  its  borders. 

Bcnfils  cut  a  flap  on  each  side  of  the  cleft,  which  he  dissected  up 
firom  before  backward,  twisted  upon  its  pedicle,  and  applied  upon  the 
solution  of  continuity.  This  operation,  derived  from  the  Indiaji 
method,  is  not  so  easily  performed  as  those  of  Roux  and  Diefienbach. 

Sd.  Palatoplasty. — When  the  palatine  fissure  is  very  considerable, 
the  operation  of  Roux  may  be  attempted,  which  consists  in  dissect- 
ing up  the  soft  parts  to  the  outer  side  of  the  ligatures,  and  isolating 
them  from  the  bones,  when  they  can  be  easily  brought  together.  For 
fhia  dissection  Roux  uses  small  double-edged  knives,  with  narrow 
UadeS|  and  curved  on  one  fSace. 
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XrifMT  detached  two  latenl  flaps,  which  he  rercned  npoQ  thcoH 
selves,  and  brought  them  together  oyer  the  fiflsure  by  pomtt  of  suture. 

It  is  difficult  to  determine  the  oomparata^e  valiie  of  the  diflfoient 
operatioDs  for  palatoj^ly;  the  surgeon  must  be  influenced  in  hia 
choice  by  the  shi^  and  extent  of  the  fissure.* 

*Our  authori  IwTe  omitted  all  notice  of  the  rvy  importent  imptofemaiti 
effected  of  late  yean  in  the  operatioDS  for  deft  palate  hf  our  ooontiymaa  Dr 
John  Mason  Wanen,  of  Boston,  and  by  Trot  FetguHon,  of  XHnga'  Colhge^ 
London. 

In  hitf  papef  on  "  Oper&tiam  for  JUnart  oftJU  soft  mnd  kmrd  pmUuo^^^  publishflA 
in  the  New  England  Qoarteriy  Jonmal  of  MedioiBe  and  Snifaqrt  April,  184S, 
p.  538,  Dr.  Mason  Wanen  details  injitanoes  of  suooessiiil  dosore  of  flssorea  in 
the  hard  palate,  by  dissecting  up  flaps  from  the  oonoave  siu&oe  of  the  roof  of  the 
mouth,  commencing  at  the  margins  of  the  flssnre  apon  either  side,  and  eKteodin^ 
outwards  as  far  as  the  alveolar  projections ;  these  fl^M  being  rendered  oonttnnoiia 
with  the  corresponding  borders  of  the  flssove  in  tte  soft  palate,  and  aU  befn^ 
united  in  the  median  line,  were  found  to  prodnoe  a  resoft  in  regard  to  Hm  pec^ 
manent  closure  of  the  fissure  of  the  haid  palate^  which  had  not  been  hitherto 
attained,  and  the  credit  of  which  beloDgs  to  Dr.  W.  In  addition  to  this  Impvora- 
ment.  Dr.  Warren  also  announces  in  this  paper,  for  the  first  time,  tiie  great 
advantages  to  be  attained  in  securing  union  of  the  flips  formed  by  the  soft  palate, 
by  dividing  tks  anUriorpiUar  c/tks  palatt  on  oitkor  tido,  and  "  emtHng  awof  Ho 
aUaehments  to  tks  tonsil  and  to  tks  postorior  pillar.^^ 

On  the  10th  of  December,  1844,ProC.  Fergnsaon  read  before  the  Royal  Medioo. 
Chirurgical  Society  of  London,  an  admirable  paper  "  on  deft  palate  and  on  sta- 
phyloraphy,"  in  which  be  proposes,  "  on  strictly  sdentific  grounds,  and  in  aoeord- 
ance  with  the  modem  prindples  of  myotomy,"  by  the  sjrstematlo  division  of  the 
levator  palati,  the  palato^pkarfngotu^  and  the  palato-ghuuM  nMMeln,  as  a  prelimi- 
nary step  to  the  operation  of  staphyloraphy,  "  to  destroy  aU  motoiy  power  in  the 
soft  palate  for  the  time  being,  and  thus  to  permit  that  repose  of  the  stralobed 
vdum  which  is  so  essential  to  a  happy  result*'  Med.  Ghir.  Transactions,  1840, 
p.  288.  Profl  f.  also  details  cases  sncoessfally  treated  in  aoooidanoe  with  this 
view. — £d. 


Plate  LIT. 

OATHETERISM   OF   THE  AIB   PASSAGES   AND   THE 
^ESOPHAGUS. 

Figures  1,  2,  3  and  4,  represent  an  antoro-postorior  vertical  section, 
showing  the  anatomy  of  the  regions  through  which  the  sound  passes. 

Fio.  1.  Catheterism  of  the  air  passages, — Ckaussier's  method, — 
a,  the  tongue ;  6,  floor  of  the  nasal  fossae ;  e,  laryngeal  tube  whose 
extremity  is  carried  into  the  larynx  c  ;  d,  the  oesophagus. 

Fio.  2.  Catheterism  of  the  cesophagus  for  tlie  artificial  feeding  of 
lunatics, — a,  the  tongue ;  6,  floor  of  the  nasal  fossa; ;  c,  sound  with  a 
funnel-shaped  extremity ;  e,  the  pharynx. 

Fio.  8.  Catheterism  of  the  cesophagus, — Method  of  Baillarger, — 
The  point  of  Baillargcr's  sound  is  engaged  in  the  upper  part  of  the 
pharynx  e;  cf,  stylet  of  iron  wire;  e,  a  whalebone  stylet. 

Fio.  4.  Same  operation, — The  catheter  d,  is  carried  into  the  j 
phagns  c  ;  ee,  extremity  of  a  syringe  for  injecting  food. 


OATHETEBISIC  OF  TBS  JB80FHABXJB. 

SUSOXOAL  AVATOKr. 

The  (Biophaffut  k  a  long  mnaaohr  oanal,  eomm wiring  at  the 
pharynx  and  tenninadng  in  the  stonuush;  it  is  sligfatlj  flattened  frum 
before  backwards,  is  about  an  inch  in  diameter ;  posteriori/  it  is  closely 
connected  with  the  yertebral  column,  and  anteriorly  with  the  trachea. 
It  is  slightly  inclined  to  the  left,  on  which  account  the  operation  of 
lesophagotomy  is  usually  performed  on  this  side  of  the  neck.  The 
pharyngeal  orifice  of  the  ssophagns  k  on  a  level  with  the  oriooid 
cartilage ;  this  orifice  is  liable  to  spasmodic  contractions,  which  are 
frequenUy  an  obstacle  to  the  introduction  of  instmmentk 

MODES  OF  OPXRATINO. 

Catheterism  of  the  lesophagus  is  performed  for  the  artificial  intro- 
duction of  food  into  the  stomach,  or,  for  the  evacaation  of  its  contents ; 
it  is  also  performed  to  ascertain  the  presence  of  foreign  bodies  in  the 
canal,  which  are  to  be  extracted,  or  forced  into  the  stomach* 

Evacuation  of  the  contents  of  the  stomach  is  performed  in  cases  of 
poisoning.  A  quantity  of  tepid  wafer,  or  some  other  liquid  to  dilute 
the  poisonous  substances,  is  first  injected.  After  which  a  pump  of 
proper  size  is  used  to  draw  out  the  liquid. 

Catheterism  of  the  aesophagus  may  be  performed  either  through  the 
nostrils  or  the  mouth. 

Catheterism  by  the  nostrils, — Dtsaulfs  method, — ^A  gum-clastic 
catheter,  furnished  with  a  stylet  of  iron  wire,  is  used ;  a  slight  curve 
being  given  to  the  point  of  the  instrument,  which  should  be  held  like 
a  writing  pen,  it  is  introduced,  with  the  concavity  downwards,  by 
sliding  the  point  of  the  catheter  along  the  floor  of  the  nasal  cavity. 
When  the  point  of  the  instrument  touches  the  posterior  wall  of  tiie 
pharynx,  the  stylet  should  be  withdrawn  with  one  hand  while  the 
other  forces  the  catheter  onward.  The  instrument  being  thus  intro- 
duced into  the  superior  orifice  of  the  pharynx,  by  pushing  it  onward, 
it  passes  through  the  esophagus  into  the  stomach.    If  the  catheter- 
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iun  is  performed  for  the  purpose  of  introducing  food  into  the  stomach, 
the  surgeon  after  satisfying  himself  of  the  position  of  the  catheter, 
may  proceed  to  inject  the  alimentary  substances  through  it  with  the 
syringe  e  e  (fig.  4). 

K  the  instrument  has  taken  a  wrong  direction,  and  been  introduced 
into  the  larynx,  it  is  recognised,  1st,  By  the  convulsive  cough  and 
suffocation  which  are  instantly  produced ;  2d,  By  the  injection  of  the 
face,  with  dilatation  of  the  jugular  veins  and  violent  spasms ;  3d,  By 
the  impossibility  of  articulating  experienced  by  the  patient.  This  last 
symptom  is  of  the  greatest  value,  as  it  is  the  only  one  which  may  not 
be  exhibited  when  catheters  are  introduced  into  the  aesophagus. 
Therefore  the  surgeon  is  advised  not  to  commence  the  injection  of 
substances  until  a  few  words  are  pronounced  by  the  patient  under- 
going the  operation.* 

Method  of  Baillarger  (Plate  52,  fig.  3). — This  method  is  particu 
larly  applicable  to  insane  persons,  because  it  allows  the  surgeon  to 
direct  the  catheter  with  more  security  in  a  class  of  patients  whose 
disinclination  or  opposition  may  bafiie  the  greatest  dexterity.     Bail- 
larger  uses  a  catheter  with  a  double  stylet  (Instruments,  plate  XIV., 

fig.  1). 

One  stylet  rf,  is  made  of  iron  wire,  the  other  e^  of  whalebone.  Tlie 
two  stylets  being  introduced,  follow  the  curve  already  given  to  the 
extremity  of  the  instrument;  but  the  stylet  of  iron  wire  maintains  the 
original  curve  of  the  catheter,  which  the  whalebone  stylet  tends  con 
tinually  to  straighten.  The  catheter  is  introduced  by  one  of  the  nos- 
trils, and  when  its  extremity  strikes  the  posterior  wall  of  the  pharynx 
(fig.  3),  the  iron  wire  rf,  is  withdrawn,  and  the  whalebone  e,  alono 
remaining,  straightens  the  curve  of  the  instrument  while  it  pushes  its 
extremity  backward  against  the  vertebral  column.  This  action  of  the 
whalebone  stylet  forces  the  point  of  the  catheter  from  the  opening  of 
the  larynx,  and  consequently  diminishes  tho  danger  of  giving  a  wrong 
direction  to  the  instrument 

Method  of  Blanche, — To  attain  the  same  result  with  a  simpler 
instrument,  which  is  more  completely  under  tho  control  of  the  sur- 
geon, Blanche  uses  a  jointed  stylet  (Instruments,  plate  XIV.,  fig.  5 
and  6),  in  the  middle  of  which  is  a  central  shank  terminated  by  a 

*  The  flame  of  a  candle  held  before  the  orifice  of  the  catheter,  during  expira- 
tion, will  speedily  determine  the  fact  if  the  instrument  ha«  pasHod  into  th<s 
laijnuu— £d 
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riDg  e,  into  which  the  BUigeon  insertB  his  thumb;  into  two  ofhOT 
rings,  a  and  6,  the  index  and  middle  flngen  are  introdobed ;  the  mid- 
dle shank,  according  as  it  is  pushed  on  or  withdrawn,  jpves  to  the 
jointed  stylet  all  the  cnnres  neoeBsaij  for  the  introduction  of  the 
catheter.  This  very  ingenious  instrument  allows  the  surgeon  to  act 
with  a  rapidity  and  precision  which  exempts  the  patient  from  the 
dangers  and  pain  of  the  other  methods. 

Method  of  Falret  aind  Ferru», — ^In  the  great  majority  of  cases,  the 
conveyance  of  food  to  the  pharynx  overcomes  the  opposition  of  insane 
persons,  where  the  sensation  which  it  occasions  excites  the  instinctive 
movements  by  which  deglutition  is  effected.  Being  aware  of  this 
fact,  Falret  and  Ferrus  feed  patients  artificially,  by  using  a  simple 
female  catheter,  whose  external  extremity  is  shaped  like  a  fiinneL 
The  catheter  is  introduced  by  the  nostrils  (fig.  2),  and  the  food,  poured 
by  the  spoonful  into  the  funnel-shaped  extremity  of  the  instrument  is 
carried  to  the  superior  orifice  of  the  ssophagus,  whence  it  descends 
into  the  stomach* 

8TBI0TUBB   OF  THS  JMOPHAGUS. 

The  causes  are  numerous  which  occasion  stricture  of  the  SBSophagus, 
and  we  will  not  detail  them.  The  existence  of  stricture  being  deter- 
mined, the  main  indication  is  to  facilitate  the  introduction  of  food  into 
the  stomach.  Catheterism  is  performed  with  a  hollow  instrument  of 
greater  or  less  dimensions,  which  in  certain  cases  may  be  permanent- 
ly retained.  Various  dilating  instruments,  and  cauterization  with  the 
nitrate  of  silver,  have  been  recommended.  These  different  means 
may  tlierefore  be  employed  in  those  cases  of  stricture  whose  nature 
may  justify  their  use. 

Dilatation  by  graduated  bougies,  performed  as  for  strictures  of  the 
urethra,  offers  a  convenient  method  free  from  danger,  which  can  be 
employed  for  strictures  resulting  from  induration,  or  chronic  inflam- 
mation of  the  tissues.  Cauterization  is  not  always  applicable ;  this 
operation  is  a  delicate  one  on  account  of  the  extreme  dificulty  of 
determining  the  exact  seat  of  the  stricture. 

EXTRACTION    OF   FORBION   SUBSTANCBS. 

Foreign  bodies  which  are  liable  to  be  arrested  and  impacted  in  the 
aesophagus,  may  be  arranged  under  two  heads :  one  class  from  thetr 
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oeing  of  a  digestive  nature  may  become  softened,  and  descend  little 
by  little,  into  the  stomach;  by  performing  catheterization  we  can 
assist  them  in  their  passage  downwards.  The  other  class,  consisting 
of  solidj  irregular,  angular,  pointed  substances,  may  remain  for  a 
longer  or  shorter  time  in  the  sesophagus,  and  give  rise  to  the  gravest 
symptoms.  In  all  cases,  catheterism  will  furnish  the  necessary  infor- 
mation as  to  the  nature,  form  and  situation  of  the  foreign  body,  and 
the  most  simple  means  will  frequently  suffice  to  effect  its  descent. 
Swallowing  oily  and  mucilaginous  liquids  will  sometimes  facilitate 
the  passage  of  rounded  solid  bodies.  Soft  bodies  of  considerable  size, 
such  as  a  mouthful  of  bread,  disteiyl  the  canal  in  their  passage,  and 
may  carry  down  with  them  small  irregular  or  pointed  bodies,  such  as 
fragments  of  bones  or  fish  bones.  But  still  it  is  frequently  necessary 
to  have  recourse  to  catheterism  to  effect  their  descent  into  the 
stomach.  This  should  be  performed  with  a  bougie,  or  with  a  piece 
of  flexible  whalebone,  called  a  probang,  to  whose  extremity  a  small 
sponge  is  attached.  Ambrose  Par6  and  modern  surgeons  have  fre- 
quently used  successfully  the  stem  of  a  leek. 

Extraction  by  the  mouth. — Extraction  may  be  performed,  1st,  When 
the  foreign  body  is  lodged  in  the  pharynx,  or  at  the  commencement 
of  the  sesophagus ;  it  may  be  seized  with  the  fingers,  or  with  a  pair 
of  long  curved  forceps ;  2d,  When  the  foreign  body,  still  more  deeply 
lodged,  cannot,  either  from  its  shape  or  nature,  be  forced  downward 
without  danger. 

The  instruments  invented  for  the  operation  of  extraction,  beside 
curved  forceps,  are  too  numerous  for  us  to  describe,  and  we  shall  limit 
ourselves  to  the  description  of  those  most  in  use,  and  indicate  their 
mode  of  action.  All  of  them  are  intended  to  operate  from  below 
upward,  and  to  bring  the  foreign  substance  into  the  mouth ;  they 
have  the  appearance  of  hooks,  which  when  closed  are  easily  carried 
down  between  the  body  and  the  inner  wall  of  the  sesopbagus.  When 
passed  below  the  foreign  body,  they  open  in  such  a  way,  during  their 
withdrawal,  as  to  bring  up  the  body  with  them.  In  this  category 
may  be  included  the  whalebone  bougies,  armed  with  a  sponge  which 
is  introduced  dry  and  compressed,  beyond  the  foreign  substance,  and 
when  the  sponge  has  become  swelled  by  the  moisture  of  the  part,  is 
withdrawn;  the  threads  of  unspun  flax  of  Delahaye;  the  strings  of 
beada  of  Ollenroth ;  the  umbrella  shaped  instrument  of  Baudens,  etc 
The  double  moveable  hook  of  Dupuytren  (Instruments,  plate  XIV., 


fig.  0)  is  muoh  oied  in  France;  at  one  of  iti  eztremitieB  is  a  double 
hook  mounted  on  a  iwiTel,  which  ii  readily  introdaoed  when  the 
imtrament  is  withdrawn^  the  bfanches  of  the  hook  catch  the  foreign 
body  and  bring  it  out  with  them.  It  is  impoanble  to  detennine  the 
relatiye  value  of  these  means;  the  drcnmstanoes  of  the  case  must 
govern  the  surgeon  in  the  choice  of  appropriate  instrumenti,  and  may 
suggest  modifications  of  their  ordinary  modes  of  use,  as  weD  as  new 
resources  applicable  at  the  time. 

When  the  methods  already  described  fidl,  and  the  foreign  body  by 
its  prolonged  presence  has  created  an  inflammation  of  thessophagosi 
the  operation  of  aaophi^gotomy  should  be  perlbnned. 


PULTK   Lm. 

QOITRK— LIGATUEE. 

Method  of  Ballard  and  Rigal  de  Gaillac. — ^The  figares  represent  a 
plane  at  the  base  of  the  tumour,  shewing  the  direction  which  should 
be  given  to  the  needles. 

Fjo.  1.  A  long  and  strong  thread  armed  with  three  needles:  a  a 
straight  double-edged  needle ;  6,  a  straight  sharp-pointed  needle ;  c,  a 
eonred  needle. 

Fio.  2.  a,  the  base  of  the  tumour ;  b,  the  skin.  A  vertical  fold  of 
skin  has  been  raised  up  on  a  level  with  the  superior  third  of  the 
tumour ;  the  double-edged  needle  and  thread  being  carried  through 
this  fold,  it  is  left  to  itself  and  the  plate  represents  the  superior  third 
of  the  tumour  surrounded  by  the  thread  c  d  e,  whose  extremities  pass 
out  through  the  skin  at  the  points  c  e.  The  round-pointed  needle 
hangs  upon  one  extremity  of  the  thread  outside  of  the  tumour. 

Fio.  8.  The  round-pointed  needle  entered  at  the  point  e,  and 
coming  out  at  the  point  6,  passes  through  the  base  of  the  tumour,  and 
draws  after  it  the  loop  of  thread  ^. 

Fio.  4.  The  loop  of  thread  g,  being  cut,  disengages  the  needle/. 

Fio.  5.  The  superior  third  of  the  tumour  is  thus  surrounded  at  its 
base  by  the  loop  of  thread  e  d  e,  whose  extremities  come  out  at  the 
same  point  c;  &  second  thread  / ^,  is  also  placed  above  the  middle 
third. 

Fio.  6.  By  repeating,  with  a  second  thread  (fig.  1 ),  the  same  opera- 
tion upon  the  inferior  third  of  the  tumour,  the  middle  third  is 
embraced  between  two  parallel  threads  fg,  and  /'  g'.  The  curved 
needle  e  (fig.  1),  is  easily  carried  through  the  skin  at  j,  and  brought 
out  at  /.  The  extremity  g  on  the  other  side  is  brought  out  in  the 
same  way  at  g* ;  these  two  threads  being  securely  knotted  at  this  point, 
form  by  their  union  a  loop  which  embraces  the  middle  third  of  the 
tumour  as  represented  in  fig.  7. 

Fio.  8.  The  ends  of  the  ligatures  are  carried  through  a  knot-tyer 
resembling  a  string  of  beads,  and  tightened  upon  a  small  roll  of 
wood. 


Plate  UV. 
GOITBS— UGATUBB. 

MAHBO'S      MBTHOD      OV     IVSRATDItt. 

Fio.  1.  A  needle,  hAving  an  eye  a>  about  eqm-distant  from  its  two 
extremities. 

Fio.  2.  Another  needle,  with  an  eye  i,  at  one  of  its  eztremitiea, 
large  enough  to  reoeiTe  a  veiy  etrong  double  ligatoie. 

Fio.  8.  aaaa^tk  section  of  the  base  of  the  tumour,  showing  the 
position  of  the  needles ;  the  female  needle,  as  the  one  with  the  eye  in 
its  middle  may  be  styled,  5,  is  first  introduced ;  the  male  needle  e^  is 
then  carried  through  the  base  of  the  tumour,  and  also  through  the 
eye  of  the  fbmale  needle. 

FiQ.  4.  The  female  needle  a,  in  its  <Miginal  position;  the  male 
needle  b,  has  been  thrust  entirely  through  the  tumour,  and  the  double 
ligature  e  c,  has  necessarily  passed  through  the  ^ye  of  the  needle  a. 

Fig.  5.  The  female  needle  a,  pushed  from  above  downwards,  draws 
the  double  ligature  e  e^  out  of  the  tumour.  One  of  the  ligatures  is 
now  cut  and  detached  from  its  eye. 

Fig.  6.  The  female  needle  is  now  withdrawn  from  below  upward; 
it  carries  with  it  the  loop  of  thread  h  h,  which  is  then  cut,  in  order 
that  the  needle  may  be  completely  detached  from  the  tumour. 

Fig.  7.  The  tumour  is  thus  divided  into  fear  parts,  each  isolated 
from  the  other  by  the  four  ligatures,  ahe^def^ghi^jkl^  whose 
extremities  are  united  by  four  knot-tyers,  fig.  8,  a,  5,  c,  d. 


BRONOHOOELE  OR  GOITRE. 

The  name  of  goitre  or  hronchoeek  is  given  to  »  swelling  of  the 
thyroid  body.  This  enlargement,  which  is  slowly  effected,  frequently 
acquires  a  volume  considerable  enough  to  embarrass  respiration  and 
deglutition.  In  the  great  majority  of  cases,  goitre  is  the  result  of  an 
hypertrophy  of  the  thyroid  gland,  but  it  may  be  produced  by  erectile, 
tubercular,  calcareous,  carcinomatous  and  other  tumours.  It  is  there- 
fore necessary,  before  having  recourse  to  an  operation,  to  understand 
the  nature  of  the  affection,  in  order  to  employ  the  appropriate  thera- 
peutic means.  In  general,  the  preparations  of  iodine  succeed  in  sim- 
ple and  recent  cases  of  hypertrophy ;  puncture  is  indicated  when  there 
are  serous  or  purulent  cysts.  But  when  the  tissue  of  the  tumour  is 
solid,  recourse  should  be  had  to  some  one  of  the  operations  about  to 
be  described.  Cauterization,  the  seton,  ligature  of  the  thyroid  arte- 
ries, extirpation  and  ligature  in  mass  have  all  been  employed. 

Cauterization. — Cauterization  by  itself  cannot  be  usefully  employed 
for  the  treatment  of  goitres  of  large  size ;  but  combined  with  some 
other  operations,  it  may  possibly  be  of  benefit  Caustic  potash 
should  be  preferred,  and  it  must  be  used  with  caution  to  avoid  injury 
to  important  organs  which  are  met  with  in  the  neighborhood  of  the 
disease. 

Seton, — Employed  successfully  by  the  elder  Monro,  Addison,  more 
recently  by  Flajani,  Maunoir,  of  Geneva,  and  Dupuytren,  the  seton  is 
only  applicable  to  certain  tumours  whose  nature  is  thoroughly  ascer- 
tiuned ;  it  gives  rise  to  suppuration,  which  occasions  a  subsidence  of 
the  goitre.  This  method  may  prove  dangerous  if  employed  for  carci- 
nomatous tumours.  When  this  operation  is  performed,  a  seton  should 
be  introduced  into  each  lobe  of  the  tumour  and  withdrawn  as  soon  as 
there  is  evident  diminution  of  the  goitre. 

JUgature  of  the  Thyroid  Arteries, — This  operation  is  specially  indi- 
cated in  cases  of  erectile  tumours,  of  simple  hypertrophy,  and  when 
the  arteries  are  rendered  superficial  by  the  development  of  the 
tumour.  To  be  successful,  the  arteries  on  both  sides  must  be  tied. 
This  operation  has  been  performed  by  Carlisle  and  Chelius. 


Extirpation  by  Ligature. — ^This  opeiation  was  fint  performed  by 
Moreau  in  1 770.  Mayor  (of  Lauaanne)  has  ainoe  modified  the  op«rar 
tioo. 

Method  of  Mayor. — ^The  tumour  is  brought  into  view  by  a  double 
elliptical  incision,  which  allowa  the  skin  to  be  tamed  back  to  the 
right  and  left ;  a  double  ligature  consisting  of  two  threads  of  different 
colours  is  then  carried  through  its  base;  the  two  eitremitieB  of  the 
same  coloured  ligatures  are  broag^t  together  in  older  that  each  half 
of  the  tumour  may  be  embraoed  by  itaeK  If  the  goitre  is  of  laige 
size  and  lobulated,  a  ligature  may  be  iqpf^ed  to  eaoh  lobe,  by  oany- 
ing  long  needles,  armed  with  double  oords,  through  the  tumomr  in 
different  directions,  so  that  each  lobe  may  be  embraoed  by  liadL 

Method  of  Ballard  and  Bigal  d€  Cknlhc. — ^Three  sabcutaneooa 
ligatures  were  applied  around  the  base  of  a  large  goitre.  To  oonrey 
a  clear  idea  of  this  operation,  we  have  giTen  in  plate  53,  a  aeriea  of 
diagrams,  which  show  the  oourse  of  the  needles  wad  the  airangeaent 
of  the  ligatures  at  the  base  of  the  tumour. 

Method  of  Manee  (see  plate  64). — ^By  an  opa«tion  more  nmpio 
and  requiring  less  time  in  its  execution  than  the  preceding,  Manec 
Las  strangulated  the  pedicle  of  a  large  goitre,  by  means  of  four  liga- 
tures, each  of  which  acts  from  the  centre  towards  the  periphery  of  the 
tumour. 

The  instruments  consist  of  two  straight  needles,  which  should  be 
about  an  inch  longer  than  the  greatest  diameter  of  the  tumour.  One 
of  them,  which  we  shall  call  the  female  needle^  to  focilitate  the 
description,  should  be  flat,  sharp  upon  its  edges,  and  pierced  about 
midway  from  its  extremities  with  an  eye  large  enough  to  allow  the 
other,  or  male  needle^  to  be  passed  easily  throng  it;  this  seoond 
needle,  has  at  one  of  its  extremities  an  eye  for  the  reception  of  two 
very  strong  ligatures  of  different  colours. 

The  surgeon  commences  by  transfixing  the  tumour  at  its  base  with 
the  female  needle,  so  that  the  eye  of  this  needle  will  remain  at  about 
the  middle  of  the  tumour ;  this  instrument  being  allowed  to  remain, 
tlio  male  needle,  threaded  with  a  double  ligature,  is  carried  at  right 
angles  with  the  first  through  the  base  of  the  tumour,  and  at  the  same 
time  through  the  eye  of  the  female  needle.  When  the  surgeon  has 
satisfied  himself  that  the  male  needle,  with  its  ligatures  has  passed 
through  the  eye  of  the  female  needle,  the  male  needle  is  detached  by 
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cutting  the  ligatara,  whose  extremities  then  hang  out  at  the  ri^t  and 
left  of  the  tomonr. 

The  female  needle  is  then  pushed  downward  and  carries  with  it  the 
ligatures  passed  through  its  eje ;  one  of  these  cords  is  now  cut  close  to 
the  needle,  and  by  this  means  one  half  of  the  tumour  is  again  sub- 
divided into  two  other  halves,  each  of  which  is  embraced  by  a 
loop  of  cord.  The  same  manceurre  is  then  repeated  in  the  opposite 
direction,  in  order  to  effect  the  ligature  of  the  second  half,  and  the 
base  of  the  tumour  is  thus  travened  by  four  ligatures,  by  each  of  which 
a  fourth  part  of  the  tumour  may  be  strangulated. 

Extirpation. — ^This  operation,  one  of  the  most  serious  in  surgery, 
should  be  performed  only  in  extreme  cases  where  the  patient  ip 
in  inmiinent  danger  of  suffocation.  The  surgical  anatomy  of  the 
thyroid  regions  explains  the  dangers  which  threaten  a  patient 
during  the  extirpation  of  a  goitre.  Extensire  hemorrhage,  and 
the  introduction  of  air  into  the  veins  are  to  be  feared.  But  few 
successful  cases  are  on  record,  and  nothing  but  the  most  imperious 
necessity  should  tempt  the  surgeon  to  perform  the  operation.  The 
anatomical  details  (plate  55)  indicate  the  precautions  necessary  to 
take  to  avoid  injuring  the  larger  vessels  and  nerves,  which  are  in  close 
connection  with  the  thyroid  gland.  By  combining  the  ligature  with 
extirpation,  the  surgeon  will  avoid  more  than  one  danger.  Mayor 
has  performed  this  mixed  operation  with  success. 

OATHETERISM   OF  THX   AIR  PASSAGES. 

{Plate  52,  Fig.  1.) 

The  object  of  this  operation  is  to  maintain  respiration  either  by 
insu£9ation,  or  by  means  of  a  catheter  permanently  retained  in  the 
larynx.  It  is  performed  for  cedema  of  the  glottis,  asphyxia,  and  most 
frequently  in  newly  bom  children.  The  instrument  may  be  introduced 
by  the  nose  or  mouth. 

1st  Introduction  by  the  nose. — DesauWs  method. — ^A  gum-elastic 
catheter  of  large  size,  furnished  with  a  properly  curved  stylet,  is  intro- 
duced along  the  floor  of  one  of  the  nasal  fossse  as  far  as  the  pharynx ; 
the  jaws  of  the  patient  are  kept  apart  by  pieces  of  cork  placed  between 
them,  in  order  that  tlie  surgeon  may  be  enabled  to  reach  the  extremi- 
ty of  the  instruments  in  the  throat  with  his  fingers,  or  a  pair  of 
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foTceps.  The  stylet  is  thra  withdrawn  mod  the  end  of  the  eatheter, 
passing  over  the  base  of  the  tongue,  is  pushed  onwaida  in  such  it 
direction  that  it  will  enter  the  larynx.  When  the  catheter  enteia  the 
larynx,  the  hand  of  the  surgeon  experiences  asensation  as  if  an  obsta- 
cle had  been  oYcrcome,  the  patient  is  seiaed  with  a  sudden  cou|^  and 
a  spasmodic  elevation  of  the  larynx  is  remarked;  during  expiratioD, 
the  air  makes  its  exit  through  the  catheter.  All  these  symptoma  are 
wanting  if  the  instrument  has  passed  into  the  nsophagus ;  should  thia 
be  the  case,  the  catheter  must  be  withdrawn  and  the  manoeuvie  again 
attempted.* 

This  operation  is  performed  only  in  cases  where  the  catheter  is  to 
be  permanently  retained.*  For  asphyxiated  in&nts  the  following 
method  is  preferred : 

2d.  Introduction  by  tks  mouth. — Ckauuier'$  method  (plate  52, 
fig.  1). — Chaussier  used  a  silver  tube  ci  some  ux  or  seven  inches  in 
length,  curved  towards  its  extremity,  and  pierced  with  an  orifice  on 
each  of  its  sides  for  the  passage  of  the  air ;  above  these  openings  waa 
fastened  a  small  disk  of  agaric  or  sponge  for  the  purpose  of  dosing 
completely  the  superior  orifice  of  the  larynx  above  them.  Depaul 
has  modified  Chaussier's  instrument  by  making  a  single  opening  at 
the  extremity  of  the  instrument  instead  of  the  lateral  orifices. 

The  infant  should  be  laid  upon  its  back,  with  its  chest  raised  a 
little  higher  than  the  pelvis,  the  head  being  thrown  slightly  back- 
ward and  the  neck  brought  forward ;  the  surgeon  commences  by 
removing  the  mucus  from  the  mouth  and  pharynx,  and  then  slides 
the  little  finger  of  his  left  hand  along  the  tongue  as  far  as  the  epiglot- 
tis ;  and  now,  taking  the  laryngeal  tube  in  his  right  hand,  he  carries 
it  along  the  finger  of  his  left  hand  to  the  epiglottis.  A  movement  of 
the  extremity  of  the  tube  raises  the  epiglottis  and  the  surgeon  pushes 
the  instrument  into  the  larynx  until  the  superior  orifice  of  the  latter 
is  completely  closed  by  the  disk  of  agaric  or  sponge. 

If  the  tube  has  been  introduced  into  the  larynx,  the  chest  is  dilated 
by  the  insuffiation  ;  on  the  contrary,  if  the  instrument  has  entered  the 

"^  The  permanent  retention  of  %  tnbe  or  catheter,  passed  into  the  larynx  through 
its  superior  orifice,  is  a  measure  hardly  recognized  by  modem  surgery.  Bron- 
chotomy  is  the  operation  undoubtedly  indicated  in  all  cases  for  which  catheter 
ism  of  tho  larynx  was  formerly  proposed.  The  use  of  the  oatheter,  as  desoribed 
in  the  text,  is  therefore  only  applicable  to  the  resuscitation  of  children  bom  in  s 
state  of  asphyxia,  and  for  the  purpose  of  effecting  artificial  respiration.— £d. 
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aeaophagos  the  abdomen  is  first  distended.  To  insure  the  success  of 
the  operation  Depaul  advises  the  surgeon  to  compress  the  lips  on  each 
side  of  the  canula  with  the  thumb  and  fore-finger  of  each  hand 
while  the  two  middle  fingers  pressing  upon  the  nostrils  close  the  nose. 

The  operation  commences  by  sucking  out  the  mucus  which  fills  the 
trachea  and  bronchial  tubes,  and  then,  imitating  the  regular  move- 
ments of  respiration,  the  operator  performs  insuiflation  from  his  own 
lungs.  After  each  insufflation  the  mouth  of  the  canula  should  be  left 
free ;  insufflation  must  be  performed  slowly  and  cautiously  in  order  to 
avoid  rupturing  the  air  ceils  by  the  sudden  and  violent  introduction 
of  too  great  a  quantity  of  air.  Twelve  or  fifteen  insufflations  per 
minute  are  sufficient,  after  each  of  which  gentle  pressure  should  be 
made  with  the  hands  upon  the  parietes  of  the  chest  to  impress  upon 
the  ribs  the  movement  natural  to  expiration. 

Frequently  an  hour  elapses  after  the  commencement  of  insufflation 
before  the  child  exhibits  appearances  of  animation,  and  the  heart 
begins  to  beat;  it  is  therefore  necessary  to  proceed  slowly  and  patiently. 
The  surgeon  should  not  cease  his  efibrts  before  the  heart  beats  an 
hundred  and  twenty  or  thirty  times  per  minute. 


Plate  LV. 
-fflSOPHAGOTOMY. 

FIOUBES   1    AND   2.      SUROIOAL  AKATOMT. 

Fig.  1.  Ab  the  sesophagus  in  its  passage  downwards  deviates 
sLghtly  to  the  left,  it  is  advantageously  approached  on  the  left  side  of 
the  neck.  After  the  removal  of  the  skin  and  the  platysma  myoides, 
the  sterno-cleido-mastoid  9,  and  the  muscles  in  front  of  the  larynx  ef^ 
are  brought  into  view ;  the  external  jugular  vein  h  h^  which  crosses 
the  sterno-mastoid  muscle,  is  rarely  included  within  the  limits  of  the 
incision.  On  a  level  with  the  os-hyoides  C,  in  the  cellular  space 
which  separates  the  internal  border  of  the  sterno-mastoid  from  the 
sterno-thyroid  and  omo-hyoid  muscles,  is  found  the  superior  laryngeal 
nerve,  and  the  lingual,  facial  6,  and  superior  thyroid  d^  arteries ;  there- 
fore, the  incision  should  commence  at  least  half  an  inch  below  the  os- 
hyoides. 

Fig.  2.  Beneath  the  sterno-mastoid  muscle  g  g^  lies  the  carotid 
artery  y,  and  the  deep  jugular  vein  t,  contained  in  a  cellular  sheath. 
These  great  vessels  gradually  approach  the  aesophagus  L,  more  closely 
as  it  descends,  particularly  on  the  left  side  of  the  neck.  By  drawing 
the  muscles  in  front  of  the  larynx  towards  the  median  line,  the  trachea 
G,  is  exposed ;  this  lies  in  front  of  the  esophagus  L ;  lower  down,  is 
found  the  inferior  thyroid  artery/.  To  avoid  this  artery,  the  incision 
should  not  be  carried  lower  than  within  two  or  three  fingers'  breadth 
of  tlie  sternum.  Above,  on  a  level  with  the  os-hyoides  C,  are  found 
the  facial,  lingual  6,  and  the  superior  thyroid  arteries  already  men- 
tioned (fig.  1). 

Fig.  3.  jEsophagoiomy ;  operation^  a  a,  an  incision  made  in  the 
direction  of  the  inner  border  of  the  sterno-cleido-mastoid  muscle. 
The  left  hand  of  the  surgeon  6,  is  drawing  backward  and  outward  the 
internal  border  of  the  sterno-mastoid  c,  together  with  the  carotid 
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■rterj  «^  and  the  internal  jugular  vein  d ;  the  trachea  and  the  miuclee 
in  front  of  the  larjnz  are  drawn  towards  the  median  line  with  the 
Unnt  hook/;  the  surgeon  is  making  an  opening  in  the  esophagus  G, 
with  the  bistoury  K 

MODIB   or   OPXBATIirO. 

Tlie  patient  lies  upon  his  right  side,  with  his  head  slightly  thrown 
backward,  and  inclined  to  the  right,  and  the  neck  a  little  raised.  The 
surgeon  takes  his  position  on  the  left  of  the  patient,  so  that  he  can 
make  the  incision  with  his  right  hand,  while  with  his  lefl  he  draws 
ande  and  protects  the  organs  necessary  to  avoid. 

An  assistant  on  the  patient's  right,  with  blunt  hooks,  stands  ready 
to  draw  aside  the  left  lip  of  the  wound,  the  sub-hyoid  muscles  and 
the  trachea.  The  surgeon  with  a  convex  bistoury  then  makes  an 
incirion  from  two  to  four  inches  in  length,  parallel  to  the  trachea  and 
in  the  intermediate  space  which  separates  the  stemo-mastoid  from  the 
stemo-thyroid  muscle.  This  incision  should  be  carried  successively 
through  the  skin,  the  platysma  myoides  and  the  cervical  aponeurosis ; 
the  cellular  tissue  beneath  must  be  carefully  divided,  and  pushed 
aside ;  the  fingers  of  the  surgeon's  left  hand  should  draw  aside  the 
internal  border  of  the  stemo-mastoid  muscle,  while  the  assistant  gently 
draws  the  laryngo-tracheal  mass  towards  the  median  line.  The  trachea 
must  be  handled  very  cautiously,  so  as  not  to  embarrass  respiration ;  at- 
tacks of  suffocation  which  would  expose  the  patient  to  a  certain  amount 
of  danger,  might  be  occasioned  by  pressure  upon  this  organ.  The 
omo-hyoid  muscle  presents  itself  passing  diagonally  across  the  wound ; 
if  convenient  it  should  be  separated  and  drawn  upward ;  if  not,  a 
director  should  be  passed  under  it,  and  it  must  then  be  divided  with  the 
bistoury.  A  little  behind  and  at  the  bottom  of  the  wound,  is  found 
the  cellular  sheath  of  the  large  vessels  d^  e,  which  should  be  drawn 
ande  from  the  course  of  the  sBsophagus ;  previous  to  doing  this  the 
asdstant  depresses  the  trachea  with  a  blunt  hook.  The  aesophagus 
now  presents  itself  at  the  bottom  of  the  wound,  having  the  appear- 
anoa  of  a  broad  muscular  fasciculus  Ijring  upon  the  cervical  vertebra;. 
The  fiMreignbody,  by  the  projection  which  it  causes,  frequently  renders 
it  more  prominent.  The  patient  may  now  be  directed  to  make  an 
attempt  to  swallow,  which  will  cause  a  contraction  and  hardenin(|r  of 
the  muscular  &sciculua. 
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The  maojhMgoB  bong  utnfiMstorilj  recognitedy  a  Bmall  punctme 
should  be  made  with  the  bistooryy  which  anawen  as  the  oommeiiee- 
ment  of  an  iodsioiif  at  fint  rerj  moderate  in  extenti  bot  which  can 
afterwards  be  enlarged  by  a  probe-pointed  bistoniy  sofficientlj  for  the 
ready  extraction  of  the  foreign  body. 

J£  the  surgeon  does  not  recognise  the  esophagus  in  the  middle 
of  the  wound,  he  should  have  recourse  to  catheterism  to  assist  his 
explorationa,  and  then  make  the  indsicm.  Catheterism  is  above 
all  necessary  when  the  foteign  body  is  situated  below  the  wound 
and  cannot  consequently  by  its  projection  furnish  any  visible  indi- 
cation of  its  seat  A  simple  catheter,  or  esophagus  bougie,  will 
supply  the  necessary  indica^on,  and  also  furnish  a  starting  point  for 
the  puncture.  The  instrument  with  a  concealed  knife,  of  fr&re 
c6me,  may  be  used;  by  pushing  out  the  concealed  blade  at  the 
place  of  election,  a  puncture  is  produced  which  leaves  a  passage 
for  the  probe-pointed  bistoury.  But  the  most  convenient  instrument 
is  Yacca's  bougie  (InstrumentB,  plate  XIV.,  fig.  8).  A  portion  of 
this  instrument  is  perforated ;  a  grooved  stylet  acting  as  a  spring  pro- 
jects from  the  opening  when  the  button  b  is  turned.  The  projection 
caused  by  this  spring  serves  as  a  guide  for  the  surgeon  in  making  his 
incision. 

The  incision  being  made,  the  foreign  body  must  be  extracted ;  for 
this  purpose,  polypus  forceps,  tenacula,  hooks,  etc.,  etc,  may  be  use- 
ful. No  general  rule  can  be  given  for  performing  the  manipulations 
necessary  for  extraction.  Hie  nature  and  form  of  the  foreign  body, 
and  the  depth  of  its  situation  must  furnish  the  indications  for  the 
manoeuvres  to  be  undertaken. 

After  the  operation,  the  lips  of  the  wound  should  be  moderately 
approximated  and  dressed  in  with  lint ;  union  by  the  first  intention 
should  not  be  attempted.  If  the  incision  in  the  aesophagus  is  very 
extensive  ;  it  would  be  prudent  to  introduce  a  catheter  which  may  be 
allowed  to  remain  for  four  or  five  days,  through  which  food  could  be 
conveyed  into  the  stomach,  if  necessary,  and  thus  prevented  from 
escaping  into  the  wound.* 

*  Unless  the  wound  in  the  sBSophagos  hu  been  of  necessity  reiy  Urge,  there  is 
no  good  reason  why  usiion  by  the  first  intention  should  not  be  attempted  after 
this  operation. — Kd. 


Plate  LVL 
BRONOHOTOMY. 

Fio.  1,  2  and  8.  Surgical  anatomy  of  the  front  of  the  neek. — 
Fig.  1.  Sub-cutaneous  layer  «f  the  anterior  region  of  the  neck ;  a  a, 
.the  lower  jaw  bone ;  B,  os-hyoides ;  C,  thyroid  cartilage ;  d  rf,  carotid 
arteries ;  e  «,  sub-hyoid  muscles ;//,  internal  jugular  veins ;  g  g^  exter- 
nal jugular  veins;  A,  stemo-cleido-mastoideus. 

The  larynx  and  trachea  are  covered  in  front  by  a  layer  consisting 
of  the  skin  and  a  superficial  fascia  which  envelopes  the  plasma 
myoides.  Some  venous  branches  of  the  external  jugular  traverse  this 
external  layer  of  fascia.  The  sterno-hyoid  and  stemo-thyroid  muscles, 
sometimes  united  along  the  median  line,  conceal  the  larynx  and 
trachea  beneath  a  muscular  layer  of  no  great  thickness ;  still  deeper, 
and  on  a  level  with  the  cricoid  cartilage,  is  found  the  thyroid  gland, 
whose  position  and  dimensions  are  variable. 

Fig.  2.  Beneath  this  superficial  layer,  we  find : — the  os-hyoides  A : 
the  thyro-hyoid  muscles,  c  c,  slightly  separated  at  the  median  line,  so 
as  to  expose  the  thyro-hyoid  membrane  and  the  projection  of  the 
thyroid  cartilage,  B ;  the  crico-thyroid  muscles,  d ;  the  thjn-oid  gland, 
£ ;  the  trachea  F.  A  dotted  line  g  g^  indicates  the  height  and  direc- 
tion of  the  sternum  and  clavicles.  Along  the  lateral  portions  of  the 
larynx  and  trachea  the  carotid  arteries  are  situated ;  h  h,  the  primitive 
carotid;  t,  the  superior  thjn-oid  artery;  j^  the  inferior  thyroid  vessels; 
k  k,  internal  jugular  veins ;  /,  left  vena  innominata ;  m,  inferior  thyroid 
reins ;  n,  arteria  innominata. 

The  inferior  thyroid  veins,  when  divided  in  the  operation  of  tra- 
cheotomy, are  frequently  the  source  of  considerable  hemorrhage.  To 
avoid  wounding  the  venae  innominatss  the  incision  should  not  be  car- 
ried too  near  the  sternum ;  the  point  of  the  finger  inserted  into  the 
wound  may  feel  the  pulsation  of  the  innominata  and  the  other  large 
artenea.     In  treating  the  subject  of  tracheotomy,  we  must  draw  atten- 
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tion  anew  to  these  anatomical  relations,  and  to  the  indications  which 
neceesarily  arise  from  them  in  connection  with  the  operation. 

Fio.  8.  Anatomjf  rf  the  larynx. — o^  os-hyoides;  6,  thyro-hjoid 
membrane ;  c,  thyroid  cartilage ;  d,  crico-thyroid  membrane ;  e  e,  cri- 
coidKuurtilage;  /,  trachea;  ff  g^  internal  jugular  Teins;  h^  left  vena 
innominata;  i^jj^  thyroid  veins. 

Fio.  4.  Operaium  cf  (rodki0lMi|f.^-a  a^  inciBion  along  the  median 
line  in  front  of  the  trachea;  6  6,  a  strip  of  narrow  tape,  retaining  in 
Its  proper  position  a  canula  which  baa  been  introduced  into  the 
trachea. 

Under  the  generic  title  of  hnmckokmif^  are  inofaided  the  various 
operations  for  making  an  artiflcial  opening  into  the  laiynz  or  trachea, 
whether  for  the  purpose  of  eztractang  foreign  bodies,  or  for  the  admia- 
sion  of  air  when  the  upper  portion  of  the  laiynz  is  obstructed.  The 
incision  may  be  made :  Ist,  Through  the  laiynz,  dividing  the  thyro- 
hyoid membrane  only  {wh-hycid  Uuynffoiomy) ;  2d,  Ilirougfa  the 
thyroid  cartilage  {laryngotomy) ;  8d,  Through  the  laiynz  and  the 
first  rings  of  the  trachea  (trtiehto-iarynffoiamy) ;  4th,  Through  the 
trachea  {tracheotomy,) 

INDIOAnONS.      OPKBATIOVa. 

Bronchotomy  is  required  whenever  a  patient  is  threatened  with 
asphyxia  by  reason  of  any  mechanical  obstacle  to  respiration.  This 
obstacle  may  be  owing  to  the  presence  of  a  foreign  body,  or  to  an 
affection  of  the  respiratory  passages. 

Ist  Foreign  bodies. — ^The  accidental  introducdon  of  foreign  bodies 
into  the  air  passages  presents  the  most  ordinary  form  of  accidents  for 
which  the  operation  of  bronchotomy  is  justifiable.  These  bocBea,  of 
every  variety  in  their  shape  and  nature,  may  produce  suffocation,  and 
also  occasion  ulcerations  in  the  larynx,  trachea,  or  bronchi,  which, 
should  they  perforate  these  organs,  might  give  rise  to  the  most  dan- 
gerous consequences.  There  is  therefore  a  double  indication  for  the 
operation,  when  the  foreign  body  cannot  readily  be  expelled  by  the 
efforts  of  coughing. 

Foreign  bodies  in  the  auophague. — Not  only  foreign  bodies  caught 
in  the  larynx  require  bronchotomy ;  it  may  happen  that  hard  substan- 
ces arrested  in  the  sesophagus  on  a  level  with  the  larynx  or  trachea 
may  compress  these  organs  and  occasion  an  amount  of  suffocation 
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which  will  render  the  immediate  performance  of  the  operation  necea* 

MTJ. 

2d.  Orgame  U9umt  of  the  air  pauages. — Abscesses  of  the  throat,  or 
fauess^  and  mjlammatian  of  the  tonsils, — Flajani  performed  tracheo- 
tomy for  an  inflammatory  swelling  of  the  tonsils.  But  his  example 
^ould  not  be  imitated  in  cases  where  this  disease  can  be  relieved  by 
scarifications.  This  latter  treatment  therefore  should  be  tried  before 
attempting  a  more  dangerous  operation. 

Tum/rfaction  of  the  tongue. — In  this  affection  deep  incisions  produce 
a  rapid  diminution  in  the  size  of  the  organ^  and  the  opinions  of  Richter 
and  Bell,  who  advised  tracheotomy,  have  not  received  the  sanction  of 
the  profession. 

(Edematous  Angina. — Lisfranc  proposed  the  scarification  of  the 
edges  of  the  glottis  by  means  of  the  point  of  a  curved  bistoury,  which 
ahould  be  carried  down  along  the  finger  to  its  proper  position.  But 
punctures  made  along  the  oedematous  edge  of  the  glottis  do  not 
always  allow  of  the  evacuation  of  a  sufficient  quantity  of  serous  fluid, 
and  this  method,  difficult  of  execution,  should  not  be  preferred,  in 
mgent  cases,  to  bronchotomy.*  Since  the  time  of  Bajle,  who  first 
proposed  tracheotomy  for  oedema  of  the  glottis,  the  operation  has 
been  performed  with  success  by  a  great  number  of  surgeons.  Laryn- 
gotomy,  even,  is  preferable  to  the  introduction  of  the  laryngeal  cathe- 
ter by  the  mouth. 

Diseases  and  injuries  of  the  larynx. — Chronic  laryngitis,  laryngeal 
phthisis,  and  wounds  of  the  larynx,  may  all  give  rise  to  suffocation  by 
occasioning  a  diminution  of  the  calibre  of  this  organ  from  thickening 
of  its  mucous  lining.  In  these  different  cases,  bronchotomy  has  been 
performed  with  success  by  Velpeau,  Senn,  Regnoli,  Trousseau,  and 
numerous  other  operators. 

Tumours. — If  tumours,  situated  in  the  larynx  itself,  or  in  its  imme- 

*  Since  the  great  improvements  effected  in  the  manipulations  required  for  the 
«ffectMd  scarification  of  the  OBdematous  glottis,  by  Dr.  Gurdon  Buck,  of  the  New 
York  Hospital,  and  the  introduction  into  general  use  of  the  admirable  instru- 
ments which  he  has  invented  for  this  purpose,  scarification  can  be  both  readily 
and  effectually  performed,  in  so  large  a  proportion  of  cases  of  pure  oedema  of  the 
glottis,  that  we  can  confidently  recommend  its  trial,  at  least,  before  resorting  to 
bronohotomy.  See  Dr.  Buck^s  paper  on  "(Edematous  laryngitis  successfully 
treated  by  scarifications  of  the  glottis  and  epiglottis**  (with  plates  of  the  instru- 
■),  in  the  Ist  voL  of  the  Transactions  of  the  American  Medical  Association.- 
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diate  vicinity,  give  rise  to  obetructions  in  respiration,  bronchotomy  b 
indicated. 

Croup. — Broncbotomy  was  performed  sueoessftilly  in  croup  by 
Sevcrinus  and  Bartholin,  but  to  Bretonneau  the  merit  is  principally 
due  of  laying  down  rules  for  the  operation,  and  pointing  out  particu- 
larly the  indications  which  require  it  Bronchoiomy  in  true  croup, 
by  securing  at  once  a  free  supply  of  air  to  the  lungs,  and  allowing  the 
escape  or  extraction  of  false  membrane  from  the  air  passages,  not  only 
saves  the  patient  from  imminent  death,  but  even  in  temporarily  pro- 
longing life,  affords  a  wider  scope  to  the  action  of  other  remedies,  and 
materially  increases  the  chances  of  a  favorable  termination,  in  this 
fatal  disease. 

In  tliose  cases  where  the  membranous  exudation  is  confined  to  the 
larynx,  this  operation  presents  the  greatest  chances  of  success.  When 
the  false  membrane  extends  into  the  trachea,  the  operation  succeeds 
less  frequently,  and  it  is  almost  useless  when  the  bronchial  tubes  have 
becx>me  involved  in  the  disease. 

Yet,  as  it  is  difficult  to  determine  with  certainty  the  exact  extent 
of  the  disease,  it  is  advisable,  in  every  case,  when  asphyxia  is  immi- 
nent, to  perform  the  operation  (Bouchut). 

SUB-HTOIB   LARTNOOTOMT. 

This  operation,  first  proposed  by  Malgaigne,  but  never  as  yet  per- 
formed upon  thu  living  body,  may  be  useful  for  the  removal  of  foreign 
bodies  from  the  glottis,  or  in  cases  of  severe  disease  of  the  larynx. 

The  fibrous  membrane  h  (plate  56,  ^,  8),  which  extends  from  the 
os-hyoides  a,  to  the  thyroid  cartilage  c,  is  the  seat  of  the  operation, 
and  dividing  it,  we  come  directly  upon  the  superior  orifice  of  the 
larynx. 

Malgaigne^ 8  mode  of  performing  the  operation. — Make  a  trans- 
verse incision  from  an  inch  and  a  half  to  two  inches  in  length,  below 
the  os-liyoides,  and  close  to  its  inferior  border.  With  a  second  inci- 
sion, divide  tlie  platysma-myoides  and  the  internal  half  of  each  of  the 
sterno-liyoid  muscles;  then  carrying  the  point  of  the  bistoury  back- 
ward and  upward,  incise,  in  the  same  transverse  direction,  the  hyo- 
thyroid  membrane,  and  such  of  its  fibres  as  go  to  the  epiglottis. 
Seize,  with  a  pair  of  forceps,  the  mucous  membrane,  which  each  expi- 
ration   causes   to   project  externally,  and  divide   it,  either  with  a 
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bistotuj,  or  with  sciaBore ;  the  epiglottis,  forced  into  the  wound  by 
the  act  of  expiration,  now  presents  itself;  seize  it,  either  with  the  for- 
ceps, or  a  single  hook,  and  the  whole  interior  of  the  larynx  is  laid 
open  to  the  view,  allowing  the  surgeon  to  see  the  proper  direction  to 
give  his  instruments. 

THTBOm   LARTKOOTOMT. 

The  superficial  position  of  the  thyroid  cartilage  renders  this  opera- 
tion very  easy.  The  thyro-aretenoid  muscles  and  the  chordae  vocales, 
which  are  inserted  on  the  posterior  aspect  and  towards  the  inferioi 
third  of  the  thyroid  cartilage,  along  the  median  line,  alone  require  the 
attention  of  the  surgeon. 

Method  of  operating, — ^Makc  an  incision  along  the  median  line,  and 
extending  over  the  prominence  of  the  thyroid  cartilage,  from  the  os- 
hyddes  to  the  cricoid  cartilage ;  if  the  isthmus  of  the  thjn-oid  gland 
prevents  the  exposure  of  the  crico-thyroid  membrane,  force  it  down- 
wards with  the  handle  of  the  scalpel ;  separate  the  sub-hyoid  muscles, 
and  after  ascertaining  the  position  of  the  crico-thyroid  artery,  plunge 
the  bistoury  into  the  membrane  which  separates  the  two  cartilages. 
This  puncture  being  made,  a  probe-pointed  bistoury,  or  a  pair  of 
strong  scissors,  may  be  used  to  divide  the  thyroid  cartilage  from  below 
upward.  This  division  should  be  made  exactly  along  the  median 
line,  to  avoid  injuring  the  insertion  of  the  chorda)  vocales.  In  the 
adult,  the  thyroid  cartilage  is  very  tough,  and  it  may  be  necessary  to 
force  the  blade  of  the  instrument  forward  with  the  thumb  of  the  left 
hand.  In  aged  persons,  the  cartilage  is  ossified,  and  it  may  be  neces- 
sary to  employ  bone  forceps  or  to  saw  it 

Great  caution  and  dexterity  should  be  employed  in  seizing  the 
foreign  body,  lest  the  manoeuvres  for  its  extraction  force  it  into  the 
trachea. 

LARTNGO-TRACHKOTOMT. 

This  operation  was  successfully  performed  by  Boyer.  The  incision 
»  carried  from  the  inferior  border  of  the  thyroid  cartilage  to  the  first 
rings  of  the  trachea  inclusively.  The  muscles  are  separated ;  the 
thyroid  gland  is  divided,  the  crico-thyroid  artery  pushed  upward  and 
the  bistoury  introduced  below  this  artery,  divides  successively  the 
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orioo-UiTroid  membnuM^  th«  oriooid  cartilage,  and  tlie  ftni  lii^  of 
tlie  trachea. 

The  divided  edges  of  the  criocnd  cartilage  ramain  still  stronglj  in 
contact,  and  this  oiroQinstance  vendeis  the  sepantion  of  the  fa*ps  of 
the  wound  very  difficult.  Therefore,  in  this  method  of  operating,  a 
canula  can  only  be  applied  below  its  maigin  and  throng^  the  rings  of 
the  trachea. 

nUOHnOTOMT. 

Formerly,  to  peiferm  the  opention  of  timcheotMDj,  troohars  of 
various  forms,  both  straight  and  enrved,  were  used,  and  these  were 
thrust  into  the  trachea.    (See  Instruments,  plate  XL,'  fig.  2  and  8.) 

These  instruments,  and  this  method  of  operating,  are  now  mostly 
abandoned,  and  the  operation  now  prefened,  consists  in  making  a 
large  opening  in  the  trachea  along  its  median  Hue,  in  order  that 
canule,  of  appropriate  shape  and  siae,  can  be  readily  and  easily  intro- 
dnced,  being  found  to  answer  the  purpose  much  better  than  the  cannla 
attached  to  trochars. 

Anatomy. — (See  plate  50,  and  its  explanation.) — ^It  should  be 
remembered  that  the  trachea  lies  deeper,  the  lower  down  we  go ;  that 
the  arteria  innominata  crosses  it  on  a  level  with  the  top  of  the  ster- 
num, and  that  in  cases  where  the  operation  is  performed  for  the  eztrao- 
tion  of  foreign  bodies,  or  for  croup,  the  soft  parts  may  be  infiltrated — 
with  serous  fluid,  or  with  gas. 

2%e  instrumental  apparaius,  if  it  be  a  case  of  croup,  and  artificial 
respiration  is  deemed  necessary,  consists :  1st,  Of  an  ordinary  scalpel, 
a  sharp-pointed,  and  a  probe-pointed  bistoury ;  2d,  A  pair  of  dissecting 
forceps;  Sd,  Blunt  hooks,  with  which  the  assistants  separate  the  lips 
of  the  wound;  4th,  Dilating  forceps  (pJate  XL,  fig.  11),  or  a  dilator 
(fig.  13) ;  6th,  Simple  or  double  canulae  {^.  5,  6,  or  7  and  8),  which 
can  be  introduced  by  means  of  a  stylet  {fig.  10  ;  a  hair  swab  (fig.  4), 
to  clean  the  canulae;  and  sponges  (fig,  12),  to  clean  the  trachea. 
For  the  extraction  of  foreign  bodies,  a  pair  of  long  curved  forceps  is 
required  to  seize  the  foreign  body,  whether  it  be  situated  above  oi 
below  the  incision. 

Method  of  operatinp.-^We  give  below  the  detailed  description  of 
the  operation  by  Professor  Trousseau. 

"The  child  is  laid  upon  a  UWe,  with  a  round  pillow  placed  undei 
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the  nape  of  the  neck,  so  as  to  produce  a  decided  projection  forward 
of  the  anterior  portion  of  the  throat,  a  very  essential  circumstance ; 
the  surgeon,  aided  by  at  least  three  assistants,  rapidly  incises  the  skin, 
and  then  pursues  his  dissection  slowly  to  the  trachea,  exposing  several 
of  its  rings.  He  now  makes  a  large  vertical  opening  in  the  trachea, 
avoiding  if  possible  any  injury  to  the  veins;  if  these  cannot  be 
avoided,  he  cuts  them  freely,  and  continues  the  operation  without 
tying  them,  the  hemorrhage  always  ceasing  when  the  canula  is  intro- 
duced into  the  trachea. 

*^  As  soon  as  the  trachea  is  opened,  the  two  branches  of  the  dilater 
must  be  inserted  between  the  lips  of  the  wound,  and  the  child  imme-* 
diately  raised  up  and  allowed  to  rest  for  some  minutes  until  respira- 
tion is  completely  established,  and  the  hemorrhage  arrested. 

^^  If^  in  spite  of  the  opening  into  the  trachea,  the  child  remains  in  a 
state  of  asphyxia  or  syncope,  cold  water  must  be  dashed  in  its  fiuse, 
and  the  feathered  extremity  of  a  quill  introduced  into  the  trachea  to 
provoke  the  contraction  of  the  inspiratory  muscles. 

^  If  there  be  orthopnoea,  a  few  drops  of  cold  water  must  be  injected 
into  the  trachea,  and  a  sij^ab,  consisting  of  a  small  sponge  fastened  to 
the  extremity  of  a  very  flexible  piece  of  whalebone  (plate  XL,  fig.  12), 
carried  rapidly  up  and  down  through  the  passage.  The  object  of 
this  manoeuvre,  which  may  be  done  once,  or  several  times  if  necessary, 
is  to  aid  in  the  expulsion  of  blood,  or  false  membranes,  which  may 
be  present  in  the  trachea  or  bronchia. 

''As  I  have  advised  that  the  veins  should  be  avoided,  if  possible, 
and  never  tied,  I  ought  to  justify  in  a  few  words  the  practice,  which 
Bretonneau  and  myself  have  always  followed. 

**  If  we  incise  slowly  and  successively  the  tissues  which  lie  between 
the  skin  and  the  trachea,  we  see  that  at  every  inspiration  the  th3rroid 
veins  swell  in  the  wound.  When  they  are  situated  on  each  side  of 
the  incision  made  by  the  scalpel,  we  proceed  without  regarding 
them ;  but  if  they  are  found  along  the  central  line  of  the  incision,  they 
can,  without  difficulty,  be  drawn  aside  with  blunt  hooks. 

*^  Sometimes,  however,  the  thyroid  veins  of  the  two  sides  anasto- 
mose with  each  other,  and  form  a  series  of  transverse  branches  cross- 
ing directly  in  front  of  the  trachea ;  in  this  case  they  must  of  necessity 
be  divided.  A  considerable  hemorrhage  usually  follows  their  division, 
and  this  can  generally  be  arrested  by  pressure  made  with  the  point 
of  the  finger,  on  one  side  by  the  operator,  and  on  the  other  by  an 
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assistant.  Then  continuing  the  incision,  using  the  nail  of  the  index 
finger  buried  in  the  wound  as  a  guide,  and  employing  the  sponge  fre- 
quently, we  soon  bring  the  trachea  into  view,  which  being  rapidly 
divided,  and  the  dilater  introduced,  the  hemorrhage  is  instantly 
arrested. 

'*  I  give  it,  then,  as  a  precept,  that  the  veins  should  not  be  tied, 
because,  having  already  performed  the  operation  of  tracheotomy  one 
hundred  and  twenty-one  times  (June  Ist,  1842),  I  have  never  found 
it  necessary  to  tie  them ;  and  also,  because  Bretonneau,  Berard  the 
younger,  and  Guersant,  junior,  who  have  frequently  performed  this 
^operation,  never  have  employed  the  ligature.  Besides,  ligation 
might  give  rise  to  ill  effects;  in  the  first  place,  it  is  liable  to  be 
followed  by  phlebitis,  a  dangerous  disease  in  this  region  of  the  body ; 
and  in  the  second  place,  it  would  necessarily  prolong  an  operation, 
which  is  frequently  performed  under  circumstances  where  the  greatest 
expedition  is  necessary. 

^Accidents  during  the  operation. — The  unfortunate  occurrences 
which  may  present  themselves  during  the  operation  are :  1st,  Bemar- 
rhage.  As  we  have  already  remarked,  hemorrhage  is  rare,  and 
usually  of  little  importance.  If  a  considerable  number  of  the  thyroid 
veins  have  been  cut,  and  the  blood  escapes  in  quantities,  the  trachea 
should  be  held  firmly  between  the  index  and  middle  fingers,  thrust 
deep  into  the  wound,  and  then  divided  rapidly  from  below  upward, 
and  the  dilater  instantly  introduced ;  the  hemorrhage  will  then  cease 
of  itself.  I  do  not  refer  to  hemorrhage  which  would  follow  a  wound 
of  one  of  the  thyroid  arteries,  or  of  the  arteria  innominata,  because  in 
such  ca^e,  it  would  be  absolutely  imperative  upon  the  surgeon  to  tie 
these  vessels  before  concluding  the  operation.  I  am  not  aware  that 
such  a  misfortune  has  ever  happened ;  but  I  have  frequently  witli  the 
point  of  the  index  finger  felt  the  pulsation  of  the  innominata,  which  I 
should  certainly  have  wounded,  had  I  incautiously  used  the  scalpel  in 
the  inferior  commissure  of  the  wound. 

**  I  have  frequently  seen  asphyxia,  and  the  cessation  of  respiration 
during  the  operation;  the  patient  was  apparently  dead.  In  these 
cases,  I  concluded  the  operation  as  quickly  as  possible,  and  introduced 
the  canula ;  then,  placing  the  patient  on  the  side,  if  blood  ran  into  the 
trachea,  but  otherwise  upon  the  back,  I  attempted  artificial  respiration 
by  alternate  pressure  and  relaxation  of  the  chest  and  abdomen,  and  io 
every  case  I  have  succeeded  in  efiecting  restoration. 
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^  Syncope  is  a  much  more  common  accident,  and  usually  occurs 
immediately  after  the  operation,  at  the  moment  when,  respiration 
becoming  free,  the  cerebral  congestion  suddenly  ceases ;  on  one  occa- 
sion I  have  seen  it  last  for  an  hour,  but  it  has  never  been  fatal.  My 
treatment^  in  such  cases,  is  to  have  the  patient  laid  flat  on  the  back, 
to  pour  cold  water  upon  the  face,  and  to  inject  a  few  drops  of  it  into 
the  trachea,  at  the  same  time  swabbing  it  rapidly  up  and  down. 

^  A  great  deal  has  been  said  regarding  the  introduction  of  blood 
into  the.  trachea;  I  have  never  seen  this  accident  prove  serious, 
provided  a  dilater  was  introduced  immediately,  by  which  the  lips  of 
the  tracheal  wound  can  always  be  kept  well  separated;  or  rather, 
if  a  large  canula  could  be  inserted  at  once  witliout  loss  of 
time.  It  the  surgeon,  after  dividing  the  trachea,  fails  to  insert  the 
canula,  the  blood  is  sucked  into  the  trachea  at  every  inspiration,  and 
as  the  air  cannot  penetrate  at  the  same  time,  on  account  of  the  valve- 
like approximation  of  the  edges  of  the  wound,  an  almost  immediate 
asphyxia  may  be  the  consequence ;  in  addition  to  this,  the  hemor- 
rhage continues  mainly  or  entirely  in  consequence  of  the  embarrass- 
ment of  the  respiration. 

^  But  if,  on  the  contrary,  the  wound  in  the  trachea  is  kept  open 
by  means  of  a  dilater,  the  air  readily  penetrates  and  forces  out 
the  small  quantity  of  blood  which  has  been  drawn  in,  and  normal 
respiration  returning,  the  hemorrhage  is  permanently  arrested.  If, 
however,  a  small  quantity  of  blood  still  finds  its  way  into  the  bron- 
chial tubes,  the  efforts  of  the  patient  are  usually  sufficient  to  expel  it ; 
but  if  there  should  be  any  difficulty,  a  few  swabbings  will  suffice  to 
effect  its  expulsion. 

**  Respiration  usually  becomes  very  easy  immediately  after  the  opera- 
tion. Should  evidences  of  obstruction  still  continue,  they  arise  from  the 
presence  of  clots  of  blood,  or  false  membranes  filling  up  the  princippl 
bronchial  tubes.  K  the  presence  of  clots  of  blood  is  suspected,  one  or 
two  instillations  of  cold  water  into  the  bronchi,  and  the  subsequent 
introduction  of  the  sponge  and  whalebone,  while  the  trachea  is  held 
open  by  means  of  the  dilater,  or  even  after  the  introduction  of  the 
canula,  will  suffice  for  their  removal. 

^  When  there  are  false  membranes  in  the  trachea,  the  dilater  should 
be  left  in  the  wound  until  they  are  expelled,  which  can  be  facilitated, 
first,  by  the  instillation  of  cold  water  into  the  bronchi,  and  then  by 
repeated  swabbings.     Sometimes,  however,  in  spite  of  these  means, 
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llie  false  membraiMs  remaiii  fixed  by  their  inferior  attachmenta,  while 
the  upper  portions  are  broken  up  and  loose.  Oocasionailj,  in  these 
cases,  by  seizing  them  with  a  pair  of  forceps  introduoed  through  the 
wound  and  exercising  slight  traction,  their  removil  may  be  aooom- 
plished. 

^  If  the  child  be  Tigorons,  and  has  energetioally  expelled  the  £dse 
membranes  from  the  air  passages,  and  respiration  be  very  free  after 
the  operation,  before  introducing  the  oanula,  the  surgeon  may  inject 
into  the  trachea  fifteen  or  twenty  drops  of  a  solution  of  njtrate  of 
silver  (five  grains  to  the  ounce  of  distilled  water),  and  may  repeat 
this  after  a  short  interval ;  if  he  has,  however,  good  reason  to  believe 
that  the  larynx  alone  is  the  seat  of  the  disease,  he  may  introduce  a 
sponge  into  the  trachea,  previously  charged  with  a  very  strong  solution 
of  nitrate  of  silver  (ninety  grains  to  the  ounce  of  distilled  water). 

^  The  canula  must  then  be  introduced.  But  in  children,  operated 
upon  in  the  last  stages  of  croup,  the  canula  must  be  inserted  imme- 
diately, and  the  surgeon  should  content  himself  with  the  injection  of 
a  few  drops  of  cold  water,  and  rapid  swabbings,  having  recourse  to 
caustic  applications  after  a  proper  delay. 

"'  Canulce. — The  open  curved  canula  of  Bretonneau  (plate  XI., 
fig.  8),  or  the  split  canula  of  Oendron  (fig.  9),  appear  to  me  to  be 
preferable  to  all  others ;  but  for  large  children  and  adults,  the  double 
concentric  canula  should  be  used.  The  canula  should  be  long 
enough  to  extend  into  the  trachea  at  least  two-thirds  of  an  inch. 
This  condition  is  indispensable,  for  the  second  day  after  the  operation 
the  tumefaction  of  the  skin  and  the  divided  tissues  will  be  so  great 
that  it  will  scarcely  allow  the  canula  to  penetrate  more  than  two  or 
three  lines.  If  the  canula  be  too  short,  it  will  be  forced  out  of  the 
trachea  by  the  efibrts  of  coughing,  and  the  child  may  become 


'*  If  it  be  essential  to  have  a  long  canula,  it  is  still  more  important 
to  have  one  which  is  largo  enough.  For  children  from  six  months  to 
two  years  of  age,  the  diameter  of  the  tracheal  opening  of  the  canula 
should  be  two  lines  and  a  half;  from  two  to  four  years,  three  lines; 
from  four  to  six  years,  three  lines  and  a  half;  from  six  to  ten  years, 
four  lines;  up  to  adult  age,  four  lines  and  a  half;  and  finally,  for  men 
of  very  large  size,  an  inch,  and  even  more,  in  diameter. 

"  The  canula  should  bo  withdrawn  whenever  respiration  becomes 
embarrassed,  provided  there  is  reason  to  suppose  that  this  embarrass- 
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ment  is  owing  to  the  iDstrument  It  is  asually  sufficient  to  change 
the  canula  twice  in  twenty-four  hours.  The  abundant  discharge  of 
mucus,  or  the  expulsion  of  CeUso  membrane  which  obstructs  the 
passage,  may  require  a  more  frequent  withdrawal  of  the  instrument 

^  When  instead  of  a  simple,  a  double  canula  is  used  (fig.  5),  the 
interior  tube  should  be  drawn  out  every  three  hours  and  replaced 
again  as  soon  as  possible ;  this  manoeuvre  is  executed  without  the 
patient's  knowledge,  and  extraordinary  causes  excepted,  renders  the 
complete  stoppage  of  the  artificial  passage  impossible. 

^  During  the  first  two  or  three  days  after  the  operation,  when  the 
canula  is  removed,  the  opening  into  the  trachea  closes  so  rapidly  and 
completely  as  to  produce  symptoms  of  asphyxia  within  the  space  of  a 
few  minutes;  it  is  therefore  necessary  to  insert  another  canula  or  the 
dilater  immediately,  and  the  dilater  is  even  very  useful  in  the  manoeuvre 
of  changing  the  canula,  for  it  prevents  the  patient  from  being  subjected 
to  severe  pain,  and  repeated  efibrts. 

^  The  interval  after  the  canula  has  been  withdrawn,  and  whilst  the 
lips  of  the  wound  in  the  trachea  are  kept  separate  by  means  of  the 
dilater,  should  be  chosen  as  the  proper  time  for  ihe  application  of 
caustic  solutions  to  the  mucous  membrane  within,  and  for  the  use  of 
the  sponge. 

**  After  a  few  days,  the  wound  in  the  trachea  will  remain  open  of 
itself  for  a  few  moments  after  the  removal  of  the  cauula,  which  can 
dien  be  easily  replaced  without  the  aid  of  the  dilater.  Towards  the 
eighth  day,  the  wound  in  the  trachea  will  frequently  remain  open  for 
an  hour,  and  still  later  it  may  remain  patent  for  an  entire  day  or  even 
longer. 

**  After  the  fourth  or  fifth  day,  should  the  patient  appear  to  be  pro- 
gressing favorably,  there  will  be  no  danger  in  allowing  the  canula  to 
become  clogged  a  little  occasionally,  in  order  that  the  air,  impinging 
upon  the  larynx  in  the  consequent  efforts  to  resume  normal  respira- 
tion, may  dislodge  any  collections  of  mucus  and  false  membrane,  and 
thus  open  a  free  passage  for  itself  through  this  organ.  By  this  means 
the  extent  of  the  permeability  of  the  larynx  can  also  be  determined. 
This  is  the  more  important,  as  one  of  the  first  principles  in  trache- 
otomy is  to  do  away  with  the  use  of  the  canula  as  soon  as  possible. 

"  K  a  small  quantity  of  air  passes  through  the  larynx,  a  new  canula 
may  be  introduced,  whose  external  orifice  is  closed  by  the  insertion  of 
a  small  plug  of  adhesive  plaster  or  corL 
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'*  During  the  first  few  minutee  after  this  oor£ed  canula  has  been 
introduced,  respiration  may  seem  to  be  easy,  when  the  quantity  of  ur 
introduced  is,  in  reality,  insufficient ;  but,  little  by  little,  respiration 
becomes  labored,  and  the  child  would  die  of  asphyxia  were  not  the 
plug  removed,  which  prevents  the  entrance  of  air.  But  if  the  breath- 
ing continues  only  moderately  oppressed,  the  plug  may  be  allowed  to 
remain  in  the  canula,  when  the  efforts  of  coughing,  by  forcing  the 
expired  air  and  the  accumulated  mucus  against  the  opening  of  the 
glottis,  detaches  the  false  membrane,  and  Uie  passage  becomes  mnch 
more  free.  From  day  to  day  the  calibre  of  the  canula  should  be 
gradually  diminished,  and  when  the  patient  breathes  freely  with  the 
opening  entirely  closed,  the  instrument  may  be  dispensed  with 
altogether. 

*^  When  the  canula  is  finally  removed,  the  lips  of  the  wound  are  to 
be  brought  together  with  sticking  plaster.  This  dressing,  which 
should  be  renewed  two  or  three  times  a  day,  answers  the  purpose  in 
the  great  majority  of  cases.  The  wound  in  the  trachea  usually  heals 
in  a  few  days.  The  remaining  tissues,  in  general  heal  readily  and 
with  but  little  deformity. 

**  On  one  occasion  I  removed  the  canula  at  the  end  of  the  fourth 
day ;  in  a  few  others  from  the  sixth  to  the  eighth ;  but  in  the  majority 
of  cases,  from  the  sixth  to  the  thirteenth  day ;  in  one  instance,  I 
allowed  it  to  remain  until  the  forty-second,  and  in  another,  until  the 
fifty-third  day.  When  no  accident  happens,  free  action  of  the  larynx 
is  established  from  the  fourth  to  the  thirteenth  day. 

"  I  have  never  yet  seen  a  permanent  fistula  after  the  operation  of 
tracbootomy. 

"  Treatment  after  the  operation. — For  some  physicians,  there  is  but 
one  indication  in  the  case  of  a  child  in  the  last  stages  of  croup,  and 
that  is  the  operation  of  tracheotomy — for  the  sole  purpose  of  intro- 
ducing a  canula.  But  I  look  upon  tracheotomy,  in  the  first  place,  as 
a  means  of  alleviating  inmiinent  asphyxia,  which  would  destroy  the 
patient,  and  secondly,  to  permit  the  application  to  the  mucous  mem- 
brane of  the  trachea  and  bronchial  tubes,  of  medicinal  remedies 
which  may  prevent  the  reproduction  or  extension  of  false  membrane. 
I  know  that  many  of  my  professional  brethren  have  been  fortunate  in 
the  operation  of  tracheotomy,  contenting  themselves  with  frequent 
changing  of  the  canula  and  the  occasional  swabbing  of  the  throat ; 
but  for  my  own  part,  I  have  been  desirous  of  asceruilning  what  was 
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the  real  value  of  topical  appUcattons  in  these  cases.  I  have  performed 
txacbeotomj  t>Q  twenty  children  consecutively,  without  applying 
caustic  solutions  to  the  mucous  membrane,  and  the  results  were  so 
deplorable,  that  I  have  returned  to  the  use  of  topical  applications  with 
greater  faith  than  before. 

^  I  employ  the  following  solution,  which  is  the  same  as  that  used 
by  Bretonneau  (of  Tours)  : — 

^As  aforesaid,  if  the  child  be  vigorous,  and  has  energv^tically 
expelled  the  false  membranes  contained  in  the  air  passages,  and  if^ 
after  the  operation,  the  respiration  be  easy,  before  introducing  the 
eanula,  I  inject  into  the  trachea,  two  or  three  times,  after  short  inter- 
vals, fifteen  or  twenty  drops  of  a  solution  of  nitrate  of  silver,  five  grains 
to  the  ounce  of  distilled  water.  This  injection  should  be  repeated 
four  times  the  first  day ;  three  times  the  second,  and  third  day ;  and 
once  or  twice  the  fourth  day,  after  which  it  may  be  dropped 
altogether. 

**  In  concurrence  with  this,  a  swab,  made  with  a  very  small  sponge 
Ctftened  to  the  extremity  of  an  extremely  flexible  piece  of  whalebone, 
and  dipped  into  a  concentrated  solution  of  the  nitrate  of  silver  (ninety 
grains  to  the  ounce  of  distilled  water),  may  be  carried  up  and  down 
through  the  trachea. 

''The  surgeon  should  be  contented  with  the  latter  treatment,  if 
there  be  reason  to  suppose  that  the  larynx  alone  has  been  attacked 
Cauterization  with  the  sponge  should  be  made  as  frequently,  and 
continued  as  long,  as  the  caustic  injections  are  employed. 

''Injections  of  simple  water,  and  swabbings  with  a  moist  sponge, 
also  occupy  an  important  place  in  the  treatment 

"  If  the  cough  is  loose,  and  expectoration  easy,  the  water  injections 
may  be  dispensed  with.  But  if  the  opposite  be  the  case,  eight  or  ten 
drops  of  warm  water  may  be  injected  once  or  twice  an  hour,  which 
will  mix  with,  soften,  and  aid  in  the  expectoration  of  the  collections  of 
mucus. 

"Water  should  always  be  injected  after  the  introduction  into  the 
trachea  of  the  solution  of  the  nitrate  of  silver,  in  order  to  dissolve  the 
mucus  which  may  have  been  coagulated,  and  facilitate  its  expectora- 
tion. It  may  be  necessary  to  inject  water  a  number  of  times  every 
hour ;  when  the  respiration  is  frequent  and  sawing,  that  is  simulat 
ing  the  sound  which  a  saw  makes  when  sawing  stone,  it  would  bo 
proper  to  do  so  immediately  after  every  swabbing. 
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''Swabbing  should  be  adopted  whenerer  tbe  cannh  or  tnchef 
appear  to  be  obatnicted.  This  swabbing  will  be  rendered  more  eflh»- 
ciouB  by  the  prevkme  injection  of  water.  If  a  yalvular  eoond,  or  a  peca- 
liar  wheeling,  is  heard  in  the  trachea,  which  give  rise  to  the  belief 
that  floatug  jfidse  membranes  are  present,  swabbing  should  be  fre* 
quently  performed  in  order  that  these  floating  fitlse  membranes  may 
be  expelled.  The  moment  when  the  canula  is  withdrawn,  and  the 
edges  of  the  wound  separated  by  the  dilater,  is  the  most  proper  time 
for  swabbing.  The  more  grare  die  symptoms  which  ibllow  the  opera- 
tion, the  greater  the  necessi^  for  swabbing.  It  is  nerer  productive  of 
injury,  and  is  always  Mowed  by  a  great  calmness  of  breathing,  even 
when  children  are  almost  dead,  and  the  sponge  neither  brings  out 
mucus  nor  false  membrane. 

*^  With  these  means  of  treatment,  which  are  carefhlly  employed  by 
Bretonneau  and  myself  the  success  has  not  been  very  brilliant;  but 
Bretonneau,  in  twenty  operations,  has  saved  six  children,  and  in  one 
hundred  and  twelve  cases,  I  have  saved  twenty-seven.  Lederc  (of 
Tours),  who  has  adopted  the  same  treatment,  has  been  successful  in 
two  cases.  Velpeau,  a  pupil  of  Bretonneau,  as  well  as  myself  hss  cured 
two  children  out  of  ten  cases.  Petel  (of  Gateau  Cambresis),  with  the 
same  treatment,  has  performed  six  operations,  three  of  which  were 
successful.  Thus,  in  one  hundred  and  fifty  operations,  thirty-nine 
have  been  successful,  that  is  to  say,  a  little  more  than  one-fourth.  I 
regret  that  I  cannot  give  here  the  results  obtained  by  many  other  of 
our  professional  brethren  who  have  followed  the  same  system  of  thera- 
peutics as  Bretonneau  and  myself^  nor  of  those  who  have  contented 
themselves  with  the  insertion  of  a  canula,  and  the  injection  of  water. 
A  comparison  of  these  results  would  have  been  interesting,  but  the 
materials  are  entirely  wanting.  We  are  well  aware,  that  there  are 
now  living  in  Paris  some  fifteen  children  on  whom  the  operation  of 
tracheotomy  has  been  performed  in  the  last  stages  of  croup,  by  Oerdy, 
Robert,  Guersant,  the  younger,  Boniface,  Despr^  Blandin,  and  others, 
in  whose  cases  our  method  of  practice  has  not  been  followed.'' 


Plate  LVIL 
EXTIRPATION  OF  THE  BREAST— EMPYEMA. 

Fio.  1.  Amputation  of  thehreast, — a  h  c,  first  curvilinear  incision 
made  at  the  base  of  a  cancerous  breast ;  c'  h'  a,  second  incision,  com- 
prising, with  the  first,  the  tumour  in  an  elliptical  mass. 

Pio.  2.  Dressing  after  the  operation, — a  a\  a  a\  etc.,  strips  of  adhe- 
sive  plaster,  holding  the  edges  of  the  wound  together.  Points  of 
interrupted  suture  occupy  the  intervals  between  them.  A  piece  of 
lint  6,  is  inserted  into  a  dependent  point  6f  the  wound  to  facilitate 
the  escape  of  pus. 

Fig.  3.  Anatomy  of  the  ribs  and  the  intercostal  arteries, — ^The  inter- 
costal arteries  divide  into  two  branches  on  a  level  with  the  posterior 
third  of  the  ribs.  The  superior  branch,  which  is  larger  than  the  infe- 
rior, runs  along  the  deep  furrow  of  the  upper  rib,  and  leaves  the  bone 
altogether,  at  about  its  anterior  third.  The  inferior  branch  runs  along 
the  superior  border  of  the  rib  below. 

Fio.  4.  Operation  for  Empyema, — Sedillofs  method, 

XXTIRPATIOK    OF   THE   BREAST. 

Extirpation  of  the  breast  is  most  frequently  performed  for  the  remo- 
▼al  of  schirrous  or  encephaloid  tumours.  A  great  many  surgeons 
have  condemned  the  operation  for  this  purpose  on  account  of  the 
freqnent  reappearance  of  this  form  of  disease.  Yet  all  tumours  which 
are  developed  in  the  breast  are  not  liable  to  return,  their  diagnosis  is 
never  absolutely  certain,  and  the  numerous  instances  in  which  tumours, 
recognised  as  cancers,  have  been  removed  without  return,  is  a  strong 
argument  in  favor  of  the  operation  in  a  majority  of  cases  where  tlie 
disease  presents  itself  under  conditions  at  all  favorable  to  success. 
These  conditions  are :  the  mobility  of  the  tumour ;  its  well  circuin- 
aoribed  form;  the  age,  strength,  and  good  general  health  of  the 
patient.    Large  tumours,  adherent  to  the  ribs,  and  extending  into  the 
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axilla,  with  enlargement  of  the  axillary  and  cervical  ganglions,  the 
yellow  straw-colored  tinge  of  the  skin,  characteriatio  of  the  canoeroos 
diathesis,  the  eziatenoe  of  tamours  in  any  other  part  of  the  body, 
symptoms  of  a  general  infection,  are  all  counter  indications.  Bnt^ 
adhesion  to  the  ribe  alone,  without  the  other  compUcadons  which  we 
have  enumerated,  should  not  prevent  the  performance  of  the  opera- 
tion.  The  only  chance  of  a  permanent  cure  of  the  patient  depends 
upon  the  performance  of  the  operation  when  there  h  every  probability 
that  the  disease  is  purely  locaL 

Modes  of  operating. — ^In  honor  to  Becamier  we  simply  refiar  to 
compression,  which  has  been  condenmed  by  Sir  Charles  Bell.  At  the 
present  time  most  practitioners  regard  this  remedy  as  useless  in  the 
treatment  of  cancerous  tumours,  and  consider  that  its  repeated  success 
was  probably  due  only  to  errors  of  diagnosis. 

Ordinary  rmtkod  of  operating. — ^The  instruments  coniust  of  straight 
and  convex  bistouries,  dissecting  forceps,  hooks,  ligature  forceps, 
waxed  threads,  rasps  and  exsecting  saws ;  some  cauteriiing  irons  may 
be  useful  in  case  the  disease  has  attacked  the  ribs. 

The  patient  reclines  upon  an  inclined  pkne,  and  upon  the  side 
opposite  to  the  diseased  breast ;  the  arm  is  carried  away  from  the 
body,  so  as  to  put  the  fibres  of  the  pectoralis  major  muscle  upon  the 
stretch ;  the  surgeon  takes  his  position  upon  the  diseased  side,  and  the 
necessary  assistants  take  their  places  around  the  patient  in  such  situa- 
tions as  to  render  the  most  intelligent  assistance  to  the  operator. 

Two  semi-elliptical  incisions,  one  inferior,  with  its  concavity  looking 
upwards,  and  the  other  superior,  with  its  concavity  looking  down- 
wards, should  comprise  in  an  elliptical  mass  all  of  the  diseased  as  well 
as  a  portion  of  the  healthy  tissues.  These  incisions  should  be  carried 
firom  above  downwards,  and  from  without  inwards,  in  the  direction  of 
the  large  diameter  of  the  gland,  and  the  fibres  of  the  pectoralis  major. 
This  direction,  which  readily  allows  the  prolongation  of  the  incisions 
into  the  axilla,  facilitates  the  investigation  which  ought  to  extend  to 
this  region.  Besides,  it  permits  the  dissection  of  the  tumour  in  a  line 
with  the  fibres  of  the  pectoral  muscle,  and  after  the  flaps  are  brought 
together,  liquids  readily  escape  from  the  inferior  portion  of  the 
wound. 

I'lie  tumour  is  then  seized  either  with  the  fingers,  or  if  it  be  large 
by  a  hook,  which  is  held  by  an  assistant,  and  the  operator  dissects  it 
up,  first  from  below  upwards,  and  then  from  above  downwards,  taking 
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care  to  lernove  at  the  saiae  time  a  portion  of  the  souud  tissues.  By 
coramencing  the  dissection  at  the  inferior  portion  of  tlie  tumour,  the 
surgeon  avoids  the  annoyance  which  would  be  occasioned  by  the  flow 
of  blood  from  above,  in  case  the  operation  were  commenced  supe- 
riorly. Yet  some  surgeons  prefer  to  commence  their  dissection  from 
above  downwards,  lest  they  should  carry  their  incisions  below  the 
pectoral  muscle.  When  the  tumour  is  very  large,  the  incisions  should 
be  made  successively  above  and  below,  so  as  to  isolate  it  gradually 
from  its  periphery  towards  the  centre  of  its  base. 

When  the  tumour  is  removed,  the  arteries  tied,  and  the  wound  well 
sponged,  the  surgeon  should  proceed  to  the  examination  of  the  subja- 
cent tissues.  All  the  parts  which  appear  to  be  altered  should  be 
removed,  either  with  the  scalpel,  or  a  pair  of  curved  scissors.  Any 
suspected  glands  should  be  exposed  by  prolonging  the  incision 
towards  the  axilla,  and  as  it  might  be  dangerous  to  dissect  them  out 
from  the  axilla,  or  the  vicinity  of  'the  large  vessels,  it  is  prudent  to 
lay  them  completely  bare  and  then  to  tear  them  away  with  the 
fingers.  These  little  diseased  glands  are  usually  found  on  a  level  with 
the  thoracic  vessels,  below  upon  the  serratus  magnus,  and  above 
beneath  the  pectoralis  minor.  (For  the  surgical  anatomy  of  the 
axilla,  see  page  25,  and  plate  9.) 

It  is  not  necessary  to  proceed  immediately  to  the  dressing  after  the 
termination  of  the  operation ;  it  is  prudent  to  wait  some  time  before 
bringing  the  flaps  together,  to  watch  the  minute  arterial  branches 
which  have  not  been  tied,  in  order  that  the  wound  may  be  finally 
closed  without  the  risk  of  hemorrhage.  An  attempt  should  be  made 
to  heal  the  wound  by  the  first  intention,  by  bringing  the  flaps 
together  and  securing  them  by  points  of  suture  (see  sutures,  page  6, 
and  plate  2,  fig.  6).  If  the  wound  be  small,  and  the  flaps  easily 
brought  together,  they  may  be  retained  in  proper  position  by  means 
of  long  strips  of  adhesive  plaster,  separated  from  each  other  by  about 
the  third  of  an  inch  interval,  and  crossing  the  wound  at  right  angles 
(plate  5^,  fig.  2).  In  cases  where  there  is  difficulty  in  bringing  the 
edges  of  the  wound  together,  the  flaps  must  be  dissected  up  to  a 
proper  distance,  in  order  to  detach  them  from  the  subjacent  parts  and 
render  them  more  extensible. 
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EMFTBHA,  Vieum  8   AKD  4. 

The  term  paraoentefliB  thonoii  is  given  to  tbe  operation  which  it 
perforafed  for  the  pnrpoae  of  eracnating  from  the  cavity  of  the  chest 
any  liquid  accumulations,  whether  of  pus,  blood,  or  serum.  In 
health,  the  lungs  fill  up  the  whole  of  the  thoracic  cavity ;  but  when 
an  efiusion  takes  place  in  the  chest  it  is  located  in  the  cavity  of  the 
pleura,  and  involves  contraction  of  the  lungs.  The  presence  of  these 
fluids  in  either  of  the  plenial  cavities,  constitutes  the  disease  called 
empyema.  This  efiusion  may  be  large  enough  to  compress  the 
pulmonary  tissue,  and  thus  embarrass  respiration.  We  have  said 
above  that  blood,  pus,  serums  and  even  gas,  may  be  effused  into  the 
pleurae,  and  demand  the  operation  for  empyema.  The  nature  of  the 
liquid  effused,  its  quantity,  the  situation  which  it  occupies,  the  various 
complications  to  which  it  gives  rise,  constitute  so  many  operative  indi- 
cationa  which  require  the  puncture  to  be  made,  either  in  the  place  of 
electum,  or  in  ih^  place  qfneeeseUj^.    (See  below.) 

Effusion  o/blood. — ^If  the  effusion  ci  Uood  is  owing  to  a  traumatic 
lesion,  there  should  be  no  haste  in  evacuating  the  liquid,  as  its 
presence  tends  to  obliterate  the  bleeding  vessel,  and  thus  to  arrest  the 
hemorrhage  at  its  source.  Care  should  be  taken  to  place  the  patient 
in  a  proper  position,  to  dose  the  wound  through  which  the  hemor- 
rhage has  token  place,  and,  by  appropriate  general  treatment,  to  pre- 
vent the  further  flow  of  blood.  A  counter-opening  to  give  exit  to  the 
effused  blood  should  only  be  made  after  the  lapse  of  several  days. 
But,  when  the  suddenness  and  quantity  of  the  effusion  threaten  imme- 
diate suffocation,  the  operation  may  be  required  at  once. 

Effusion  of  pus, — ^The  operation  is  here  required  where  purulent 
effusion  follows  an  acute  or  chronic  affection  of  the  lungs,  or  pleuno. 
But  if  there  is  evidence  of  the  existence  of  tubercles  or  excavations  in 
the  lungs ;  if  the  exhaustion  of  the  patient,  or  the  nature  of  the  disease 
which  produced  the  effusion  leaves  no  hope  of  cure,  the  operation  is 
ooDtra-indicated,  except  as  a  desperate  resource,  and  to  prevent  suffo- 
cation. Purulent  effusions  may  terminate  naturally :  1st,  By  abeiorp- 
tion ;  2d,  By  ulceration  of  the  pulmonary  tissue,  and  the  discharge 
of  pus  by  the  bronchial  tubes,  the  trachea,  and  the  mouth  ;  dd, 
Finally,  the  ulcerated  thoracic  parietes  may  allow  the  pus  to  escape 
externally. 

Effusion  of  serum. — The  operation  of  paracentesis  offers  the  great- 
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eai  proepecte  of  success  if  performed  after  acute  pleuritis,  terminating 
by  effusion  of  8erum«  when  the  effusion  remains  and  threatens  suffoca- 
tion, although  all  inflammatory  symptoms  may  have  subsided^  I^ 
would  be  imprudent  to  operate  in  the  first  stages  of  pleurisy,  or  when 
the  disease  is  still  in  an  acute  stage.  The  operation  should  not  bo 
performed  in  chronic  pleurisies  where  the  effusion  has  existed  for  a 
long  time,  and  the  lung  forced  back  upon  itself  is  incapable  of  regain- 
ing its  former  elasticity. 

EffuiUm  of  gut. — The  air,  or  gas,  which,  escapes  into  the  pleura; 
when  the  cause  of  these  effusions  is  slight,  is  absorbed  with  so  much 
facility,  that  it  is  unnecessary  to  have  recourse  to  any  operation.  If 
the  cause  of  the  effusion  be  serious,  an  operation  is  contra-indicated. 
We  have  referred  to  effusions  of  gas  solely  for  the  sake  of  enumera- 
ting them.* 

MODKS   OF   OPERATIKO. 

According  to  Qalen,  the  Greeks  perforated  the  chest  with  a  red  hot 
iron;  this  method  may  have  been  the  one  employed  by  Paulu<i 
./£ginetu8.  The  operation  of  paracentesis,  sometimes  performed  bv 
cauterisation,  at  others  by  incision  in  the  intercostal  spaces,  or  bv 
trephining  of  the  ribs,  was  followed  at  various  epochs  by  different 
results,  generally  unfavorable,  and  after  having  been  at  one  time 
abandoned,  and  at  another  resumed,  was  finally  reduced  to  a  system 
by  Dionis,  Ledran,  Foubert,  and  Morand. 

*  TIm  oonditiona  requiring  the  operation  of  paracentesis  thoracis  are  of  necee. 
•ity  imperfectly  detailed  in  the  text ;  their  exact  appreciation  belongs  rather  to 
the  pure  physician  and  practised  auscultator,  than  to  the  operating  surgeon,  an>l 
yet  it  is  ft  resource  capable  of  affording  much  relief,  and  perhaps  too  oftei)  ovei- 
looked.  Its  danger  as  an  operation,  like  that  of  tracheotomy,  is  apt  to  be  over- 
rmted  by  physicians.  This,  when  judiciously  performed,  is  not  great,  and  th- 
relief  which  follows  it  is  to  the  patient  inexpressible.  In  pleurisy,  terminating 
by  Mnrns,  or  sero-purolent  efiiision,  nature,  generally,  assisted  by  judicious  medi- 
cal treatment,  slowly  removes  the  fluid  ;  but,  if  absorption  is  delayed  beyond  a 
certain  pwiod,  the  lung  is  liable  to  become  permanently  bound  down  by  adhr- 
■ions,  and  thus  hopelessly  thrown  out  of  use  ;  here  paracentesis  might  be  ju<l-- 
eionsly  interposed  with  decided  advantage.  In  serous  effusion  into  the  pleural 
eavitiet,  arising  from  the  pressure  of  enlargo<l  bronchial  glands,  or  thoracic 
aneurism,  upon  the  great  veins  of  the  poHterior' mediastinum,  we  have  seen 
dbtrea^ing  dyspnaa  successfully  relieved  by  the  operation  of  paracentesis,  in 
tha  practioe  of  Dr.  John  T.  Metcalfe,  of  this  city.— £o. 
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Numerous  fiusta,  funiislied  by  the  practice  of  Burgeons  «t  the  pre 
sent  day,  show  that  about  half  their  cases  have  terminated  success 
fully.  This  result  appears  to  us  &vorable  enough  to  justify  the  per- 
formance of  the  operation  of  paracentens  in  cases  which  indicate  its 
necessity. 

Should  the  eiUire  ejfknon  he  evacuated  at  omee^  by  a  large  outlet|Or 
should  the  surgeon  proceed  eautknulyf  and  by  eueeeeeive  punctmree 
allow  the  liquid  to  eeeape  ehwly  and  gradually  f  We  have  not  room 
for  the  Farious  arguments  on  either  side  of  this  much-debated  ques- 
tion. Modem  surgeons,  and  particularly  Reybard,  whose  method  we 
give  at  length,  have  abundantly  pointed  out  the  advantages  ci  the 
second  method. 

Place  of  election, — A3  a  rule,  the  puncture  should  be  made  at  a 
depending  point  towards  the  base  of  the  chest,  and  where  there  are 
no  adhesions.  The  7th,  8th,  or  0th  intercostal  space  is  to  be  pre- 
ferred ;  if  the  puncture  were  made  lower  down  there  would  be  danger 
of  wounding  the  diaphragm.  In  thin  persons,  whose  ribi  can  be 
readily  felt  and  counted,  ihet^  is  no  difficulty  in  determining  upon 
the  point  for  the  incision.  But  if  the  patient  be  too  £Eit  to  allow  of 
the  distinct  recognition  of  the  intercostal  spaces,  the  puncture  may  be 
made  five  fingers'  breadth  below  the  inferior  angle  of  the  scapula,  or 
rather  three  fingers'  breadth  above  the  cartilaginous  border  of  the 
ribs. 

The  opening  should  be  made  on  the  back  part  of  the  chest,  about 
at  the  junction  of  the  posterior  with  the  two  anterior  thirds  of  its 
semi-circumference,  and  in  front  of  the  margin  of  the  latissimus  dorsi 
muHcle. 

PUice  ofneeeeeity. — ^By  this  term  is  meant  a  bulging  or  prominence, 
caused  by  an  evident  disposition  of  the  confined  fluid  to  evacuate 
itself,  and  the  centre  of  this  prominence,  when  itr  exists,  is  always 
chosen  by  the  surgeon  as  the  seat  of  his  operation. 

Sedillofs  method, — Sedillot  rejects  all  methods  in  which  aeveral 
successive  incisions  or  punctures  are  made  with  the  object  of  securing 
a  valve-like  opening,  and  the  subsequent  immediate  re-union  of  the 
wound,  and  advises  that  the  opening  should  be  made  at  once,  large 
enough  to  give  free  exit  to  the  contained  fluid,  and  that  it  should  be 
prevented  from  closing  'subsequently,  by  the  introduction  of  some 
foreign  body. 

For  this  purpose,  he  makes  an  incision  in  the  skin  some  two  inches 
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in  length,  either  at  the  place  of  election,  or  that  of  necessity.  The 
deep  parts  are  divided  layer  upon  layer,  and  to  a  less  extent.  When 
the  effusion  is  moderate  and  circumscribed  by  pulmonary  adhesions, 
or  when  the  walls  of  the  abscess  easily  collapse  and  come  in  contact 
with  each  other,  there  is  no  danger  in  complete  evacuation.  But  in 
cases  where  the  collection  occupies  the  whole  of  the  pleural  cavity, 
and  is  very  abundant,  the  escape  of  the  liquid  should  be  arrested  as 
soon  as  it  begins  to  flow  in  jets  at  each  inspiration,  and  there  is  danger 
of  air  penetrating  into  the  chest  This  phenomenon  shows  that  the 
pus  no  longer  suffices  to  fill  up  the  thoracic  cavity,  at  the  moment  of 
its  dilatation,  and  that  a  vacuum  is  about  being  produced.  A  piece 
of  fine  linen  should  then  be  placed  in  the  wound,  in  whose  hollow  a 
roll  of  lint  is  inserted ;  some  layers  of  lint,  a  thick  compress,  and 
a  bandage  accurately  adjusted   around  the   thorax,  complete  the 


Two  houVs  after  the  operation,  the  pus  may  again  be  allowed  to 
escape ;  and  this  may  be  repeated  as  often  as  necessary,  at  about  the 
same  interval  of  time.  Occasionally  a  small  quantity  of  air  pene- 
trates the  chest  during  the  removal  of  the  dressing,  but  this  need  not 
give  rise  to  any  special  alarm,  unless  it  should  take  place  during  the 
interval.  Should  the  efi'used  pus  escape  and  its  place  be  occupied  by 
air  which  has  effected  an  entrance  either  from  a  want  of  proper  cau- 
tion or  from  any  other  cause,  the  latter  can  be  removed  by  using 
Stanski's  air  pump,  or  any  other  exhausting  syringe;  an  injection  of 
barley  water  may  then  be  made  into  the  chest,  which  should  be 
allowed  to  remain  until  the  next  dressing. 

Velpeau's  method. — Whenever  a  collection  of  blood  or  any  other 
fluid  in  the  chest  has  given  rise  to  a  projection  of  the  integuments  in 
the  intercostal  spaces,  Velpeau  boldly  plunges  a  bistoury  into  the 
pleural  cavity,  and  enlarges  the  wound  when  withdrawing  the 
instrument 

When  the  diagnosis  is  certain,  this  method  pffers  an  advantage  in 
the  flict  that  a  large  opening  gives  rapid  exit  to  the  effused  fluid, 
while  a  narrow  wound  might  allow  the  entrance  of  air  without  fully 
evacuating  the  pleural  cavity. 

Method  of  Vidal  de  Cassis. — Vidal  advises  the  performance  of 
the  operation  in  the  following  manner : — He  commences  by  an  inci- 
sion which  involves  successively  the  skin,  the  subjacent  cellular  layer, 
and  the  muscles,  including  the  external  intercostal ;  having  thus  laid 
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Iwre  the  interaal  interootUl  miuole,  be  dreeaeB  the  wonnd  in  with  lint, 
and  waits  sevenU  dayi^  until  suppurmtion  has  taken  place.  He  now 
iuserta  a  piece  of  caustic  potash  into  the  wound,  large  enougii  to  pro- 
duce an  eschar  the  siie  of  a  dime ;  this  gradually  destroys  the  remain- 
ing layer  of  the  thoracic  wall,  and  as  it  detaches  itself  a  slight  trick- 
ling of  the  effbsed  liquid  will  commence,  which,  as  the  opening 
enlarges  in  size,  gradually  and  regularly  increases,  so  that  the  lungs 
and  the  parietes  of  the  chest  will  have  time  to  approximate  each 
other  and  ihus  fill  up  the  q>aoe  prenously  occupied  by  the  effusion. 
The  introduction  of  air  into  the  lung  will  thus  be  progrossiye,  and  but 
very  little  if  any  will  find  its  way  into  the  pleura  through  the  opening 
in  the  thorax. 

Reyhard^i  mutkod, — ^This  simple  and  ingenious  method  permits  a 
continual  flow  of  the  effused  liquids  without  allowing  the  ingress  of 
air  into  the  pleural  cavity. 

Reybard  perforates  the  walls  of  the  chest  with  a  trochaf,  and  inserts 
a  canula  or  the  barrel  of  a  quill  into  the  opening,  which  is  permanently 
retained.  The  free  extremity  of  the  canula  is  fomished  with  a  nipple 
made  from  the  intestine  of  a  cat,  or  with  a  tube  of  well  soaked  gold- 
beaters* skin ;  the  result  is,  that  the  effused  fluid  easily  escapes  exter- 
nally at  each  inspiration,  and  at  each  expiration  the  soft  walls  of  the 
tube  of  goldbeaters*  skin  collapse  and  close  the  extremity  of  the 
canula,  thus  preventing  the  m  from  entering  the  chest  Trousseau 
plunges  the  free  extremity  <^  the  apparatus  into  a  vessel  filled  with 
water,  which  renders  the  introduction  of  air  impossible. 

StaiukTM  method — PcaracetUesiij  with  the  cupping-ffiaa  and 
exhausting  syringe. — Stanski  considers  that  the  most  essential  indica- 
tions in  the  operation  are :  to  obliterate  the  abscess,  to  prevent  the 
entrance  of  air  into  the  thoracic  cavity,  and  to  dry  up  the  source  of 
the  secretion.  To  effect  these  results,  this  operator  uses  an  apparatus 
consisting  of  a  cupping-glaas  attached  to  the  trochar,  in  which  a 
vacuum  is  produced  by  means  of  an  air  pump.  By  suction  alone  he 
thus  withdraws  the  fluid  from  the  chest,  and  the  external  air  pene- 
trating the  lung,  dilates  this  organ,  and  thus  brings  the  two  pleural 
membranes  in  contac^t  This  operation  has  as  yet  (1849)  only  been 
performed  upon  the  dead  body. 

Summing  up. — ^The  pathological  considerations  which  preceded  the 
description  of  these  methods  of  operating  for  empyema  will  indicate 
sufficiently  the  relative  value  of  each  of  them.    Effusions  of  serum 
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may  require  small  punctures,  by  which  the  slow  and  progressive 
discharge  of  the  fluid  can  be  safely  secured.  Effusions  of  coagulated 
blood,  or  of  pus,  require  larger  openings.  Finally,  the  quantity  of  the 
effusion,  the  general  condition  of  the  patient,  the  amount  of  dyspnoea 
present,  etc,  etc^  must  suggest  to  the  operator  the  adoption  of  methods 
which  are  of  slow  or  rapid  execution. 


PABAOENTESIB  OF  THE  FEBIOABDIUIL 

This  is  a  dangerous  operation  and  Tery  rarely  required.  In  oasea 
where  the  operation  is  demanded,  the  suigeon  can  penetrate  the  peri- 
cardium by  one  of  the  three  followbg  directions :  1st,  Through  the 
sixth  intercostal  space;  Sd,  Through  the  sternum;  3d,  In  the  space 
which  lies  between  the  xiphoid  appendix  and  the  cartilage  of  the 
seventh  rib. 

Ist  DeMulfi  method. — ^This  suigeon  made  an  incision  between  the 
sixth  and  seventh  ribs  of  the  left  side,  on  a  level  with  the  apex  oi  the 
heart  The  muscles  were  divided  layer  by  layer,  and  the  finger  of  the 
operator  thrust  into  the  wound,  felt  a  poudi  filled  with  liquid.  It 
was  opened ;  but  at  the  autopsy,  made  some  fi>ur  days  afterwards,  it 
was  discovered  that  this  was  a  cyst  lying  directly  upon  the  pericardium. 

2d.  Skidderup^i  method, — ^This  consists  in  trepanning  the  sternum 
over  the  anterior  mediastinum.  We  thus  come  down  upon  a  trian- 
gular interval,  whose  base  is  formed  by  the  diaphragm,  and  whose 
apex  is  on  a  level  with  the  fifth  rib.  Trepanning  of  the  sternum  is 
performed  without  any  great  resistance  until  the  internal  periosteum 
is  reached,  whose  extreme  density  serves  as  a  warning  to  the  surgeon, 
who  then  proceeds  very  cautiously  to  avoid  lacerating  the  pleura. 
The  opening  being  made,  the  patient  should  be  made  to  lean  forward, 
so  that  the  projecting  pericardium  will  come  readily  in  contact  with 
the  finger  of  the  operator.  A  straight  bistoury  guided  by  the  index 
finger  should  then  be  used  to  open  the  pouch. 

3d.  Zarret/^8  method, — ^The  most  depending  portion  of  the  pericar- 
dium may  be  reached  by  traversing  from  below  upward,  the  space 
which  separates  the  left  border  of  the  xiphoid  appendix  from  the  carti- 
lage of  the  last  true  rib.  By  this  method,  which  is  preferable  to  the 
two  former,  the  surgeon  readily  avoids  wounding  the  pleura,  perito- 
neum, and  diaphragm,  as  well  as  the  internal  mammary  artery. 


LESIONS  OF   THE  INTEROOSTAL  ARTERTEa 

Wounds  in  the  posterior  third  of  the  chest  only  are  likely  to 
seriously  injure  the  intercostal  arteries.  When  the  wounded  artery 
can  be  seen  it  must  be  tied.  The  modes  of  operating,  other  than 
ligature,  which  have  been  proposed  to  prevent  hemorrhage  in  these 
cases,  are  more  numerous  than  the  cases  on  record  of  wounds  of  the 
intercostal  arteries  themselves.  The  true  source  of  the  hemorrhage 
should  be  first  ascertained  before  having  recourse  to  any  method 
whatever.  The  introduction  into  the  wound  of  a  card,  bent  into  the 
form  of  a  gutter,  has  been  proposed.  If  the  blood  escapes  underneath 
the  card,  it  proves  that  the  lung  has  been  wounded ;  but  if  the  blood 
runs  out  upon  the  card,  an  intercostal  artery  is  the  source  of  the 
hemorrhage. 

If  there  be  an  evident  injury  of  the  artery,  the  finger  covered  with 
a  compress,  shaped  like  the  finger  of  a  glove,  should  be  inserted  into 
the  wound ;  this  sac  should  then  be  stuffed  with  lint  until  it  forms  a 
H)rt  of  cushion  against  the  pleura.  By  partially  withdrawing  this 
little  apparatus,  we  compress  not  only  the  borders  of  the  wound,  but 
)lso  the  intercostal  artery  against  the  groove  of  the  rib. 

We  will  not  here  describe  the  various  instruments  which  have  been 
invented  to  accomplish  this  same  purpose.  They  are  all  more  or  less 
inapplicable,  and  always  irritating  to  the  pleura. 
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oferahoks  upok  thb  abdomen. 

PA&AOXHTBUB  ABDOMXHIB. 

Surgical  anaUmff^  fy.  1  ami  S.— ^Franoh  nugwtM,  in  perfbmiiBg 
the  operation  of  painioentetiai  uniallj  introdaoe  the  trochmr  tomewhere 
along  the  line  a  e,  fig.  1,  which  eziaidi  from  the  nmbilieus  to  the 
anterior  aaperior  epinoot  proceii  of  the  iQnin  on  the  left  aide.  Bj 
performing  the  operation  in  this  looality,  the  tuigeon  aToidB  the  fleihy 
portions  of  the  abdominal  walk  and  ako  ewapea  wounding  the 
epigastric  artery,  6,  fig.  3,  which  lies  beneath  the  rectos  abdominis. 
English,  surgeons  perform  the  operation  in  the  oonite  oi  the  linea  alba. 

The  object  of  this  operation  is  to  evacoate  fluids  which  have  accu- 
mulated within  the  cavity  of  the  peritoneum.  It  is  usually  performed 
for  ascites ;  this  disease  may  be  complicated  with,  1st,  Pregnancy ; 
2d,  An  ovarian  cyst;  3d,  By  septa,  oonstitututing  an  en^ated 
dropsy;  4th,  By  a  congenital  hydrocele.  These  various  complica- 
tions may  furnish  indications  to  the  surgeon,  by  which  he  can  deter- 
mine upon  the  most  appropriate  locality  for  the  performance  of  the 
operation.  When  pregnancy  is  present,  particular  care  should  be 
taken  to  avoid  injuring  the  uterus.  With  this  object  in  view,  Scarpa 
proposed  making  the  puncture  in  the  left  hypochondrium,  a  little 
below  the  third  false  rib.  OUivier  d' Angers  suggested  the  umbilicus 
as  an  appropriate  locality.  Velpeau  thinks  the  operation  can  be  per- 
formed without  danger  anywhere  in  the  left  flank.  The  operator 
should  take  into  consideration  the  date  of  the  pregnancy,  the  direc- 
tion of  the  body  of  the  uterus,  etc^  in  determining  upon  the  mode  to 
be  adopted.  In  congenital  hydrocele,  Morand  and  Ledran  punctured 
the  liydrocele  itself.  In  encysted  dropsy  and  doubtful  cases,  the 
fluctuation  and  prominence  produced  by  the  fluid  will  indicate  the 
point  to  be  chosen  for  the  performance  of  the  operation. 

Usual  method, — Puncture  with  the  trochar, — ^Tbe  instrumental 
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apparatns  consists  of  a  trocbar,  a  long,  broad  bandage,  witb  wbich  the 
abdomen  is  compressed  as  the  fluid  escapes,  and  small  compresses 
nsed  for  dressing. 

The  patient  lies  down  upon  the  edge  of  the  bed,  and  the  surgeon 
ascertains  by  percussion  the  lerel  and  extent  of  the  effused  fluid,  so  at 
to  avoid  wounding  the  intestines  by  plunging  the  trochar  into  som<» 
locality  of  the  abdomen  where  they  might  be  exposed.  An  assistant 
should  press  systematically  with  both  hands  upon  the  side  opposite  to 
that  in  which  the  operation  is  about  to  be  performed. 

The  surgeon  then  firmly  grasping  the  trochar,  with  the  index  finger 
extended  along  the  stem  (see  plate  73,  fig.  1),  in  order  to  limit  the 
distance  which  the  trochar  shall  enter  the  abdominal  cavity,  plunges 
the  instrument  at  once  into  the  abdomen.  The  canula  is  then  held 
in  position  with  one  hand,  while  the  trochar  is  being  withdrawn  by 
the  other.  The  orifice  of  the  canula  may  be  obstructed,  and  the  fluid 
prevented  from  escaping,  by  flakes  floating  in  the  serum,  or  by  the 
contact  of  the  omentum,  or  of  the  intestine,  with  the  internal  orifice 
of  the  canula ;  these  obstacles  can  be  removed  by  turning  the  canula 
in  different  directions,  or  by  passing  a  stylet  through  it.  The  fluid 
should  escape  slowly,  and  while  it  continues  to  flow,  an  assistant 
should  keep  up  regular  compression  by  means  of  the  long  broad 
bandage.  The  object  of  this  compression  is  to  prevent  too  sudden 
dilatation  of  the  mesenteric  vessels,  and  to  avoid  producing  syncope, 
which  might  otherwise  result  from  too  rapid  a  depletion  gC  other  parts 
^f  the  circulatory  system. 

When  a  sufficient  quantity  of  the  fluid  has  been  evacuated,  the 
canula  should  be  withdrawn,  a  small  compress  placed  over  ihe  wound, 
and  pressure  kept  up  by  means  of  the  long,  broad  bandage. 

Method  of  Fleury  of  the  Val  de  Grace  Hospital — This  consists  in 
introducing  a  gum-elastic  catheter  into  the  canula,  which  is  left  in 
position  while  the  canula  itself  is  withdrawn. 

The  catheter  follows  up  more  perfectly  the  contracting  abdominal 
walls,  and  may  be  plunged  deeper  into  the  peritoneal  cavity  than  the 
canula,  an  advantage  which  allows  it  to  remain  permanently  for  a 
considerable  space  of  time. 

If  hemorrhage  should  supervene,  a  very  rare  accident,  the  canula 
^ottld  be  allowed  to  remain,  or  a  piece  of  a  wax  or  gum-elastic 
bougie  inserted  in  its  place ;  we  may  also  compress  a  fold  of  the  skin 
in  which  the  edges  of  the  wound  are  included. 
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Baudewt^  nuthod, — ^It  sometimet  happens  that  the  abdominal  effu- 
sion makes  its  escape  spontaneously,  having  distended  and  ulcerated 
the  skin  at  the  umbiliciis.  The  fistulous  opening  thus  formed  allows 
the  fluid  to  escape  continually,  as  fast  as  it  n  secreted.  To  imitate 
this  process  of  nature,  Baudens  invented  a  canula,.  which  remaining 
permanently  in  the  wound,  and  closing  of  itself  allows  the  patient  to 
evacuate  the  serum  as  £Mt,  or  as  soon,  as  it  collects.  The  umbilicna 
is  the  place  preferred  by  Baudens  for  the  insertion  of  his  cannla.  This 
method,  which  requires  a  special  instrument|  is  only  an  excellent 
modiflcation  of  the  mode  recommended  by  Fleury. 

We  shall  not  dwell  upon  the  different  means,  such  as  injection,  the 
introduction  of  foreign  bodies,  eto^  which  have  been  proposed  for  the 
radical  oure  of  ascites. 

These  various  methods  are  dangerous,  and  it  is  much  better  to 
perform  the  operation  of  paracentesis  as  often  as  the  disease 
requires  it* 

OA8TR0T01CT. 

This  operation  can  only  be  required  for  the  removal  of  a  foreign 
body  in  the  stomach,  and  is  alone  justifiable  when  it  can  be  readily 
felt  externally,  and  gives  rise  to  dangerous  symptoms,  its  passage 
through  the  pylorus  being  ascertained  to  be  impossible.  The  incision 
must  be  made  upon  the  tumour  caused  by  the  presence  of  the  foreign 
body,  or  upon  the  abcess  already  formed.  If  external  signs  of  the  pre- 
sence of  the  foreign  body  are  wanting,  an  incision  from  two  and  a  half 
to  three  inches  in  length  may  be  made  in  the  epigastrium,  along  the 
median  line.    The  peritoneum  is  to  be  cautiously  divided,  the  trana- 

*  Iq  this  country  the  lines  albs  is  preferred  as  the  site  of  the  puncture  in  the 
operation  of  paracentesis  abdominis.  The  bladder  is  always  evacuated  before 
the  operation,  and  the  opening  made  as  low  down  in  the  linea  alba  as  the  poai* 
tion  of  the  bladder  will  allow.  The  patient  can  generally  be  placed  in  the 
upright  sitting  position,  and  thus  the  most  depending  point  is  secured  for  tho 
puncture.  There  is  obviously  lera  danger  of  wounding  the  epigastric  artery  in 
the  central  line,  than  on  either  side  of  it.  Leas  pain  is  experienced  in  the  opera- 
tion if  a  lancet  be  employed  for  puncturing  the  integuments  before  introducing 
the  trochar.  In  a  patient  too  much  debilitated  to  sit  up,  the  French  method 
may  be  employed,  or  even  the  umbilicus  selected  with  perfect  propriety  as  the 
seat  of  the  puncture.  Oozing  of  serum  sometimes  continues  after  the  dresaing, 
but  docs  not  materially  add  to  the  danger.  In  case  of  bleeding,  the  iipe  of  ths 
wound  may  be  transfixed  by  a  needle,  aud  oloaed  by  a  figure  of  8  suture  —Ed. 
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Tene  arch  of  the  colon  depressed,  and  the  stomach,  being  fairly  ex- 
posed,  is  to  be  opened  so  as  to  avoid  wounding  the  coronary  arteries. 
It  is  unnecessary  to  dwell  upon  the  dangers  which  may  arise  from 
the  performance  of  an  operation  so  severe  as  this  of  gastrotomy,  and 
it  would  be  advisable  for  surgeons,  before  resorting  to  it,  to  make  trial 
of  some  of  the  various  lithontriptic  instruments  which  can  readily  be 
introduced  into  the  stomach  through  the  ssophagus.* 

4B8CX88   OF   THB    LIYSR,   TUMOURS    OF    THB    OALL   BLADDKB,   HYDATID 

0T8TS. 

I 

In  these  several  forms  of  disease  the  abdominal  parietes  have  been 
usually  traversed  by  incisions  made  at  different  periods. 

When  abscess  of  the  liver  has  given  rise  to  a  tumour  which  can  be 
felt  externally,  and  when  fluctuation  is  evident,  the  visceral  and  parie- 
tal layei^  of  the  peritoneum  have  already  formed  adhesions  with  each 
other  to  such  an  extent  that  the  abdomen  can  be  opened  without  any 
danger  of  an  effusion  into  the  peritoneal  cavity.  When  the  diagnosis 
is  clearly  made  out,  an  incision  cautiously  made,  and  so  short  as  not 
to  extend  beyond  the  limits  of  the  adhesions,  will  give  immediate  and 
safe  exit  to  the  pus.  But  the  surgeon  must  proceed  with  great  cau- 
tion, when  the  diagnosis  is  doubtful,  and  the  existence  of  adhesions  is 
not  perfectly  made  out 

Method  of  Graves, — The  tissues  are  divided  layer  by  layer  until 
the  peritoneum  is  reached,  when  the  wound  is  dressed  in  with  lint, 
and  the  inflammation  which  follows  produces  adhesions,  and  thus  the 
abscess  is  safely  discharged. 

BeghCs  method, — ^The  tissues  are  divided  down  to  the  peritoneum 
and  the  wound  dressed  in  the  same  way  as  in  Graves^  method  ;  by 
the  third  day  adhesions  are  formed,  and  the  abscess  is  opened  with 
the  bistoury. 

Beeamier^e  method, — By  this  method  the  peritoneum  is  reached  by 
saooessive  applications  of  caustic  potash.  The  eschars  create  adhe- 
aioDS,  and  the  swelling  is  opened  with  a  bistoury  or  trochar.    As  the 

*Tlie  term  gMtrotomy  hts  been  more  widely  applied,  in  ite  Engliih  meaning, 
to  those  rare  operationfl,  involving  the  abdominal  walla,  which  have  been  ocea- 
ikoally  nndertaken  &>r  the  relief  of  invagination,  and  internal  atrangolationa  of 
tks  jnlestiiie^-KD. 
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walls  of  an  abscess  in  a  parench jmatous  OTgan  like  the  liter  ^o  not 
collapse,  a  cavity  into  which  air  may  enter  necessarily  remains.  It 
has  therefore  been  proposed  to  inject  into  this  cavity  a  quantity  of 
water  containing  mocil^ge  to  take  the  place  of  the  pos  which  has 
been  evsenitted. 

It  has  also  been  proposed  to  open  temeurt  ^  the  gM  bladder  in 
the  same  way  as  absceraes  of  the  liver;  bat  the  <UfSculty  of  an  exaol 
diagnosis  in  these  cases,  should  always  suggest  Ae  greatest  cautioii 
in  regard  to  them.  Since  the  fluids  contained  in  hydatid  eyeU  aie 
not  of  an  irritating  nature,  they  may  be  punctured ;  but  it  is  always 
safer  to  proceed  as  in  the  case  of  suspected  abeceaa. 

OVARIAN   OTCTB. 

Ovarian  cysts  are  infinitely  variable  in  volume,  form,  natura  and 
consistence.  One  variety  consists  of  a  mass  of  &tty  matter,  which 
sometimes  contains  teeth,  hair,  fragments  of  bones,  etc,  and  is  usually 
attributed  to  incomplete  fecundation.  Dropsical  cysts  contain  flnidi 
of  every  color,  which  are  more  or  less  consistent.  Sometimes  they 
present  themselves  in  the  form  of  a  single  large  sac,  filling  up  the 
whole  abdominal  cavity ;  at  other  times,  of  an  aggregation  of  ceUsi 
which  do  not  communicate  with  each  other,  and  contain  fluid.  The 
relations  of  these  varieties  of  tumours  with  other  organs  are  also  veiy 
variable.  Sometimes  they  contract  adhesions  with  the  omentum, 
peritoneum,  etc,  and  in  other  cases  the  tumour  is  isolated  and  pedun- 
culated. 

Modes  of  operating, — Puncture, — Puncture,  which  is  only  adopted 
in  the  treatment  of  dropsical  cysts,  is  simply  a  palliative.  It  may  be 
performed  either  at  the  most  projecting  point  of  the  tumour,  or 
through  the  vagina.  Puncture  through  the  abdomen  is  preferable,  as 
there  is  less  danger  of  its  being  followed  by  peritonitis. 

To  obtain  a  radical  cure,  the  employment  of  compression nind  irri- 
tating injections,  in  connection  with  puncture,  has  been  proposed. 
But  these  mixed  methods  have  not  as  yet  been  warranted  by  expe- 
rience, and  to  prevent  accidents  which  might  result  to  the  patient 
from  their  employment,  it  is  better  for  the  surgeon  to  limit  himself  to 
simple  puncture. 

Incision,  which  was  advised  by  Ledran,  is  well  suited  to  the  treat- 
ment of  multilocular  cysts,  and  to  those  which  contain  fluids  of  a  oon- 
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riderable  degree  of  oonsisteDoe.  A  longitudinal  incision  is  made, 
either  in  the  median  line,  or  at  the  outer  border  of  the  rectus  muscle, 
and  upon  the  meet  projecting  portion  of  the  tumour ;  the  tumour 
itself  is  then  opened  by  an  incision  in  the  same  direction,  and  as 
many  of  the  cells  broken  down  as  can  be  reached ;  a  plug  of  lint  is 
then  inserted  into  the  wound,  and  the  suppuration  which  soon  takes 
place  does  the  rest.* 

Mxtirpaiion^  or  (hariotomyy  first  successfully  performed  by  Laumo- 
nier  in  the  Eighteenth  Century,  was  revived  in  modem  times  by 
McDowell,  of  Kentucky. 

McDawelTs  nuthod. — ^Divide  the  skin  and  the  linea  alba  by  an 
tDdnon  in  the  median  line,  extending  from  the  umbilicus  to  within 
three-fourths  of  an  inch  of  the  pubes.  Seize  the  peritoneum  with  a 
pair  of  forceps  and  make  a  very  small  opening  in  it,  either  with 
the  scissors  or  bistoury.  Through  this  opening  introduce  a  director 
beneath  the  membrane,  so  as  to  isoUte  the  peritoneum  from  the  sub- 
jacent parts,  and  facilitate  its  division  to  an  extent  proportionate  to 
that  of  the  incision  already  made  in  the  integuments. 

The  tumour  can  then  be  examined  by  the  hand,  and  the  presence 
of  adhesions,  if  any,  recognised.  When  these  adhesions  are  slight, 
md  ofier  but  little  resistance,  divide  or  tear  them,  by  which  means 
the  base  of  the  tumour  can  more  readily  be  made  out ;  but  if  they  are 
numerous  and  strong,  the  surgeon  must  renounce  all  attempts  at  extir- 
pation, and  limit  himself  to  opening  the  cyst 

If  the  pedicle,  when  fairly  exposed,  be  found  to  be  narrow,  it  may 
be  surrounded  by  a  strong  ligature ;  but  if  it  be  large,  a  needle 
threaded  with  a  double  cord  should  be  passed  through  it,  and  in  this 
way  as  many  ligatures  as  may  be  necessary  can  be  readily  applied ; 
the  pedicle  should  be  divided  half  an  inch  or  an  inch  from  the  liga- 
tures. 

Tlie  operation  being  concluded,  bring  the  external  wound  together 
with  points  of  interrupted  suture,  taking  care,  however,  not  to  include 
the  peritoneum. 

liie  length  of  the  incision  should  depend  upon  the  size  of  the 
tomour ;  in  some  cases  it  may  be  necessary  to  carry  it  from  the  xiphoid 
oartilage  to  the  pubes. 

aaqperiflooe  will  hudlj  oonfizm  the  utility  of  this  operatioiu— Ed. 


WOUNDS   OF   THE  ABDOimST. 

SmPUl  PBNRRATINO  WOUmMl 

When  wounds  of  the  abdomen  exceed  an  inch  in  length,  then  ii 
generally  a  protrusion,  either  of  the  intestineB,  or  omentum.  If  these 
protruded  organs  are  not  wounded,  they  should  be  washed  with  tepid 
water,  and  immediately  returned.  It  may  sometimes  be  neoessary  to 
enlarge  the  opening  in  order  to  effect  the  reduction,  which  being 
completed,  the  edges  of  the  wound  in  the  abdomen  are  brought 
together  with  points  of  interrupted,  or  twisted  suture.  The  perito- 
neum must  not  be  included  in  the  stitches.  Strips  of  adhenTe 
plaster  should  then  be  placed  between  the  sUtches,  and  a  long 
bandage  applied  around  the  abdomen. 

WOUNDS      OF      ABDOMSN      WITH      STRANOITLAnON      OF      TBM      TABOB 

PROTRUDED. 

Hernial  protrusions  may  be  strangulated  by  the  wound  itself^  and 
these  strangulations  give  rise  to  symptoms  severe  enough  to  require 
the  interference  of  art  The  nature  of  the  protrusions  and  the 
intensity  of  the  symptoms  will  suggest  the  proper  treatment  to  the 
surgeon. 

Strangulation  of  the  omentum. — Simple  strangulation. — ^The  pro* 
traded  omentum  is  to  be  carefully  unfolded  and  examined  to  ascer- 
tain that  none  of  the  intestines  is  included  within  it.  If  the  omen- 
tum is  alone  protruded,  and  the  patient  on  leaning  backward  expo 
ricnces  no  dragging  sensHtions,  it  is  better  to  leave  the  omentum 
unreduced.  Adhesions  form  between  the  omentum  and  the  edges 
of  the  wound,  the  portion  of  the  omentum  external  to  the  wound 
becomes  gangrenous,  and  fnlls  off,  and  the  wound  heals  of  itselfl 
But  if  the  protruded  portion  be  large  enough  to  give  rise  to  unplea- 
sant symptoms,  or  to  prevent  the  patient  from  leaning  backward,  or 
straightening  himself,  it  must  be  reduced,  the  external  wound  being 
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dilated,  if  necessarj.  As  the  omentum  always  protrudes  from  above 
dowD wards,  the  rule  is  to  fnlarge  the  wound  in  the  direction  of  its 
inferior  angle. 

When  the  protruded  omentum  is  gangrenous,  it  is  better  to  wait 
for  it  to  fall  off  of  itself,  than  to  attempt  to  reduce  it  by  making 
a  section  of  the  living  parts,  lest  an  internal  hemorrhage  should 
take  place. 

Strangulation  of  the  intestines. — The  first  indication  is  to  diminish 
the  volume  of  the  protruded  intestine ;  gentle  and  methodical  pres- 
sure will  frequently  effect  the  reduction ;  cold  applications  may 
possibly  be  useful  to  produce  contraction  of  the  intestine.  Ambrose 
Par6  proposed  to  prick  the  intestines  with  a  pin,  to  give  exit  to  the 
gas.*  When  these  means  fail,  the  surgeon  is  compelled  to  enlarge 
the  wound,  to  enable  him  to  effect  the  reduction. 

The  patient  is  placed  upon  his  back,  with  his  thighs  flexed  so  as  to 
relax  the  abdominal  parietes,  and  the  surgeon,  with  his  left  hand, 
depresses  the  protruded  intestine,  while,  with  his  right  hand,  he  intro- 
duces the  extremity  of  a  director  into  the  superior  angle  of  the  wound. 
The  director  is  then  slid  beneath  the  peritoneum,  and  serves  as  a 
guide  to  the  blade  of  the  bistoury,  with  which  the  enlargement  of 
the  wound  i^  effected.  Care  must  be  taken  that  the  protruded  intes- 
tine does*  not  project  over  the  groove  of  the  director,  and  that  the 
intestine  within  the  abdomen  be  not  wounded  with  the  bistoury. 

When  the  director  cannot  be  introduced,  the  integuments  must  be 
divided,  layer  by  layer,  until  the  peritoneum  is  reached.  The  operator 
then  depresses  the  intestines  with  his  left  hand,  and,  keeping  one  of 
his  fingers  in  the  superior  angle  of  the  wound,  proceeds  by  careful 
and  successive  incisions  to  divide  the  various  layers,  until  he  reaches 
the  peritoneum,  which  he  incises  upon  the  director. 

Various  instruments  have  been  invented,  with  a  view  of  facilitating 
the  enlargement  of  the  wound  :  such  as  M6ry's  director,  with  a  plate 
yn  each  side  (see  plate  XVI.,  fig.  1),  and  Pott*8  bistouiy  (same  plate, 
fig.  0),  Ac.  The  ordinary  probe-pointed  bistoury,  with  a  portion  of 
iti  blade  wrapped  round  with  adhesive  plaster,  answers,  all  purposes 
for  performing  the  operation. 

*  Neither  the  application  of  cold  to  a  protruded  intestine,  nor  pricking  it  wita 
a  pin,  is  considered  good  practice  at  the  present  da/. — Ed, 


wouwDs  or  1BK  nrmmrAL  oahal. 
{PkUe  69.) 

If  the  wounded  intestine  remmns  in  the  abdomen,  thr  4tAj  treat- 
ment required  should  be  directed  to  the  prevention  of  i^  attack  of 
peritonitis  by  the  employment  of  antiphlogistic  measures.  When  the 
wound  in  the  abdomen  is  laige  enough  to  allow  the  folds  of  the  intes- 
tines readily  to  be  brought  out|  the  surgeon  should  atidmpt  to  find 
the  injured  intestine^  and,  if  the  wound  in  it  be  half  an  inch,  or  up- 
wards, in  length,  to  bring  it  together  by  means  of  sataies. 

We  shall  describe  &rther  on  certain  operations  which  have  been 
proposed  for  the  establishment  ot  an  artificial  anus,  and  limit  our^ 
selves,  for  the  present,  to  the  description  of  such  means  as  may  be 
employed  to  obtain  an  immediate  cure,  by  bringing  the  edges  of  the 
wound  together,  without  stoppage  of  the  intestinal  canal  The  modes 
to  be  adopted  vary  according  as  the  wounds  are  longitudinal  or  trans- 
verse. 

§  1.  Longitudinal  wounds. — (The  loop  suture.) — Falfyn^i  me- 
tJiod, — This  method  consists  in  bringing  the  lips  of  the  wound  in  the 
btestine  in  apposition  with  the  peritoneal  surface  of  the  wound  in  the 
abdomen.  To  e£fect  this,  a  loop  of  thread  is  carried  through  the 
edges  of  the  wound,  which  holds  them  together,  and  the  ends  of  the 
thread  being  fastened  externally,  bring  the  intestine  closely  in  contact 
with  the  abdominal  wound.  This  method,  which  is  very  easy  of  exe- 
cution, has  the  objection  that  it  may  ultimately  tend  to  the  formation 
of  an  artificial  anus. 

Ledran's  method. — This  method,  which  is  more  complicated  than 
the  preceding,  depends  upon  the  same  principle.  Several  loops  of 
thread,  with  the  distance  of  a  line  and  a  half  intervening  between 
them,  are  carried  through  the  intestine,  in  the  same  way  as  Palfyn's 
method.  The  ends  of  the  threads  are  then  brought  together,  and 
twisted  so  as  to  approximate  the  edges  of  the  wound,  and  produce  a 
wrinkling  of  the  fold  of  intestine,  and  the  ultimate  union  of  the 
wound  :  the  twisted  ends  of  the  sutures  are  united  and  firmly  fastened 
outside  the  wound. 

BeybarcTs  method  (see  plate  59,  fig.  2). — ^The  object  of  this  method 
is  to  effect  an  adhesion  between  the  peritoneal  membrane  which  covers 
the  intestines,  and  that  which  lines  the  walls  of  tlte  abdomen.     Rey- 
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bftrd  uses  a  sm  Jl  strip  of  wood,  with  its  edges  rounded,  in  the 
middle  of  which  two  holes  are  made  about  a  line  apart ;  a  loop  of 
thread  is  carried  through  these  boles,  and  the  piece  of  wood  is  intro- 
duced by  the  wound  into  the  intestine,  in  the  same  way  as  a  button 
is  passed  through  a  button-hole.  This  proceeding  leaves  the  two 
extremities  of  the  thread  external  to  the  wound.  A  needle  is  then 
threaded  with  each  end.  The  surgeon  now  seizes  a  lip  of  the  wound, 
and  carries  one  of  the  needles  through  it  from  within  outwards,  and 
then  repeats  the  same  manoeuvre  with  the  other  needle.  The  strip  of 
wood  and  both  edges  of  the  wound  in  the  intestine  are  thus  con- 
tained within  the  loop.  Curved  needles  are  then  threaded  with  the 
ligatures,  which  are  carried  from  within  outwards  through  the  edges 
of  the  wound  in  the  abdomen,  in  the  same  way  as  the  other  needles 
had  been  carried  through  the  edges  of  the  wound  in  the  intestine. 
The  intestine  is  then  returned ;  and,  by  tying  the  threads  together 
externally,  the  strip  of  wood  forces  the  outer  (acje  of  the  intestine 
against  the  peritoneum,  and  thus  union  is  effected. 

Beybard  cuts  the  thread  two  days  after  the  operation :  the  strip  of 
woody  being  no  longer  held  in  its  position,  falls  into  the  intestine, 
whence  it  is  expelled. 

Figure  2  represents  a  transverse  section  of  the  intestine  brought  in 
oontact  with  the  peritoneum,  by  means  of  Reybard's  strip  of  wood. 
69  6,  6,  the  intestine ;  c,  the  strip  of  wood  ;  d,  the  loop  of  thread ;  d, 
dj  knot  tied  externally  in  the  thread  which  has  been  carried  through 
the  abdominal  parietes,  a,  a. 

Method  of  Astley  Cooper. — When  the  wound  in  the  intestine  is 
yeiy  small,  it  may  be  seized  entire  between  the  jaws  of  a  pair  of 
forceps,  and  a  ligature  applied  around  it,  as  if  it  were  an  artery. 

Joberfs  tnethod, — Several  loops  of  thread  are  carried  through  the 
edges  of  the  wound,  and  then  reversed  in  such  a  way  that  the  serous 
snr&ces  will  be  brought  in  contact,  when  the  threads  are  tied. 

Moreau  Boutarde  tnethod, — The  mucous  membrane  which  rolls 
over  the  edges  of  the  wood  is  incised,  and  points  of  interrupted  suture 
are  inserted  so  as  to  bring  the  fleshy  cut  surfaces  in  contact ;  one  end 
of  the  suture  is  cut  off  dose  to  the  knot,  and  then  carried  through 
the  abdominal  parietes,  so  as  to  effect,  at  the  same  time,  union  of  the 
edges  of  the  wound,  and  their  adhesion  to  the  walls  of  the  abdomen. 

PeUttUr'M  euture,  described  on  page  Y,  is  applicable  to  wounds  of 

19 


870 

the  intestine.  When  the  edges  of  the  wound  in  the  fntertnie  ire 
onoe  brought  together,  the  threads  are  also  useful  in  bringing  the 
intestine  into  the  external  wound.  At  the  end  of  five  or  six  days, 
the  sutures  may  be  carefully  withdrawn. 

BeybanTs  method. — ^This  is  a  sKght  modification  of  the  ordinaiy 
continued  suture.  An  ordinary  sewing  needle  is  employed,  armed 
with  a  double  thread,  to  the  free  ends  of  which  a  little  plug  of  linen 
is  fastened.  The  needle  is  first  passed  through  one  lip  ^  the  intea- 
tinal  wound,  near  one  of  its  angles,  and  from  within  outwards;  the 
plug  of  linen  brought  against  the  mucous  membrane  ftstena  the 
extremity  of  the  thread,  and  also  serres  ultimately  to  drag  the  ligature 
into  the  cavity  of  the  intesdne,  so  as  to  secure  its  evacuation  by  stooL 
When  the  whole  wound  is  closed,  the  double  thread  is  separated  and 
cut,  and  the  last  stitch  made  with  a  single  thread ;  the  cut  enda  are 
then  tied,  and  cut  off  clote  to  the  knot  The  bowel  is  then  rednoed 
within  the  abdomen ;  the  ligature  cuts  itself  out,  iiills  into  the  intea- 
tine,  and  is  voided  by  stool. 

Gely's  method.-^Laeed  future  (Plate  69,  fig.  l).-*-Thia  method 
will  be  better  understood  by  referring  to  the  description  of  the  plate. 
A  waxed  thread  is  used,  armed  at  each  extremity  with  an  ordinaiy 
needle.  One  of  these  needles  is  introduced  into  the  intestine,  on  a 
line  parallel  with  the  wound,  and  about  two  lines  behind  and  without 
one  of  its  angles ;  the  same  manoeuvre  is  repeated  on  the  (^posite 
side  with  the  other  needle.  The  threads  are  then  crossed ;  the  left 
needle  is  passed  to  the  right,  and  the  right  needle  to  the  left  Each 
is  then  introduced  from  the  serous  to  the  mucous  sur&ce  of  the  bowel 
through  one  lip,  carried  across  the  wound  within  the  bowel,  and 
brought  out  at  a  corresponding  point  in  the  opposite  lip,  passing,  of 
course,  from  within  outwards ;  thus,  each  needle  passes  through  the 
same  hole,  and  each  hole  carries  two  threads.  This  manoeuvre  is 
repeated  until  the  whole  wound  is  closed,  and  before  tying  the  two 
ends  of  the  thread,  each  stitch  should  be  separately  tightened  by 
using  two  pairs  of  dissecting  forceps,  and  drawing  each  as  snugly  as 
possible,  very  much  after  the  fashion  of  a  corset  lace.  It  reaulta  from 
this  arrangement  that  the  serous  surfaces  of  the  two  lips  of  the  wound 
are  brought  accurately  and  neatly  in  contact,  and  the  thread  ia  buried 
so  completely  as  to  be  hardly  visible.  After  tying  the  two  ends  of 
the  thread,  they  are  out  off  close  to  the  knot    The  points  at  which 
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each  lip  of  the  wound  is  perforated  by  the  needles,  should  be  just  two 
hoes  from  its  free  margin,  so  that  a  distance  of  four  lines  intervenes 
between  the  opposite  points. 

Gely  uses  sewing  silk  of  the  ordinary  size,  and  recommends  that 
the  surgeon,  when  he  has  finished  two  points  of  suture  on  each  side, 
should  tighten  them,  and  then  secure  them  by  means  of  a  small 
knot 

§  2.  Trantver$$  w<nmds4 — Invcuiinatum  ;  contact  (f  the  serous  and 
mucous  sutfaees, — Basndohr^s  method. — The  upper  end  of  the  intestine 
is  inserted  into  the  lower,  and  the  two  surfaces  kept  in  contact  by 
points  of  suture. 

Direct  union  of  the  edges  of  the  wound. — Duvcrger^s  method. — 
Duverger  used  a  piece  of  calfs  trachea,  furnished  with  loops  of  thread 
placed  at  equal  distances,  each  extremity  of  which  was  threaded  with 
a  curved  needle.  The  trachea  was  then  introduced  into  the  two  ex- 
tremities of  the  intestine,  and  the  needles  btring  carried  through  the 
gut  from  within  outwards,  fastened  upon  it  the  edges  of  the  intestine, 
margin  to  margin ;  the  threads  being  tied  kept  the  edges  in  contact. 

JoberVs  method. — When  the  omentum  presents  itself  in  front  of  the 
wounded  intestine,  Jobert  interposes  a  fold  of  it  between  the  lips  of 
the  wound  in  the  intestine,  and  brings  the  edges  together  by  sutures, 
after  Ledran^s  method.  Thus,  serous  surfaces  are  everywhere  in 
contact 

Union  of  the  serous  surfaces. — Serous  membranes  readily  unite  by 
adhesion  when  they  are  kept  in  contact  Mucous  membranes,  on  the 
contrary,  require  a  much  longer  time  to  unite,  and  adhesion  between 
serous  and  mucous  surfaces  brought  in  contact  with  each  other,  can- 
not be  readily  effected.  These  facts,  which  were  firet  pointed  out  by 
Bichat  and  Richerand,  served  as  a  basis  for  the  researches  of  surgeons, 
and  of  the  several  methods  which  we  are  about  to  describe. 

Jobert s  method  {^g.  3). — The  two  ends  of  the  intestine  being 
recognized,  are  isolated  from  the  mesentery  for  about  the  third  of  an 
inch,  in  order  to  facilitate  the  insertion  of  Uie  superior  into  the  inferior 
extremity.  If  the  hemorrhage  following  the  incision  of  the  mesentery 
be  slight,  no  attention  need  be  paid  to  it ;  but  if  it  be  considerable,  a 
temporary  ligature,  or  torsion,  will  UMually  put  an  end  to  it 

The  operator  then  seizes  the  upper  end  of  the  intestine  with  the 
kft  hand,  and  with  the  right  CArri<is  a  neeille  threaded  with  n  ligature 
of  the  proper  length  from  within  outwards,  through  the  intestinal  wall. 
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and  about  three  lines  above  its  cut  edge.  A  loop  of  thread  is  thus 
passed  through  the  upper  end  of  the  intestine,  and  its  extremities 
given  in  charge  to  an  assistant  A  second  thread  is  then  passed  in 
the  same  way  through  the  bowel^  at  a  point  diametrically  opposite  to 
the  first 

The  surgeon  then  inverts  the  edges  of  the  lower  end  of  the  bowel, 
and  inserts  the  index  finger  of  the  left  hand  into  it,  in  order  to  pre- 
serve this  inversion,  the  object  of  which  is  to  bring  Uie  serous  surfaces 
of  the  gut  inwards.  Each  of  the  threads  held  hj  the  assistant  are 
then  threaded  with  a  curved  needle,  which  the  surgeon  slides  along 
the  finger  introduced  into  the  intestine,  and  carries  it  through  the 
doubled  border  of  the  lower  end  of  the  gut  The  second  end  of  the 
first  thread  is  then  passed  through  in  the  same  way  about  two  lines 
from  the  first,  fig.  3  a.  The  same  thing  is  repeated  with  the  free 
extremities  of  the  second  thread  6;  when  a  gentle  and  methodic-al 
traction  upon  the  threads  will  be  found  to  efiPect  invagination.  The 
loop  of  thread  draws  the  upper  end  of  the  intestine  into  the  lower, 
and  invagination  being  thus  produced,  the  whole  can  be  ^eld  in 
position  by  tying  the  ends  of  the  threads,  or  by  additional  points  of 
suture.  The  intestine  is  then  returned  into  the  abdomen,  and  the 
threads,  brought  together  in  the  lower  angle  of  the  wound,  are 
attached  externally  with  a  piece  of  adhesive  plaster. 

Lemberfs  method  (figs.  4  and  4  bis;  see  explanation  of  plate  59). — 
In  this  method  the  serous  surfaces  are  brought  in  contact  by  folding 
in  and  wrinkling  or  puckering  together  the  edges  of  the  wound.  As 
many  threads  are  employed  as  there  are  points  of  suture  to  be  inserted. 
A  sewing-needle  is  threaded  with  each.  The  needle  is  passed  through 
the  gut  from  without  inwards  about  a  third  of  an  inch  above  the 
wound,  and  brought  out  again  also  about  two  lines  above  the  wound, 
across  which  it  is  carried  and  again  inserted  three  lines  below  the 
wound,  and  brought  out  at  the  distance  of  two  lines  from  the  last 
place  of  insertion  (figs.  4  and  4  bis  show  the  course  of  the  thread). 
By  drawing  upon  the  ligatures,  the  edges  of  the  wound  are  inverted, 
and  their  serous  surfaces  brought  in  contact,  which  being  effected,  the 
threads  are  tied,  their  ends  cut  off  close  to  the  knot,  and  the  intestine 
returned. 

DenarCs  method.  Fig.  6. — By  this  method,  adhesion  of  the  serous 
surfaces  is  effected  by  the  introduction  of  a  foreign  body  within  the 
bowel.     Three  silver  or  copper  ferrules,  or  rings,  are  used.     The  cen- 
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tral  ferrule  is  about  two-thirds  of  ao  inch  in  width,  and  the  same  in 
diameter ;  the  two  others  are  ^ach  one-third  of  an  inch  in  width, 
and  in  diameter  a  little  larger  than  the  central  ring,  so  that  the  intes- 
tine can  be  inserted  and  retained  between  them  and  the  central 
ferrule. 

Both  ends  of  the  intestine  are  detached  from  the  mesentery,  for 
about  the  third  of  an  inch.  The  two  narrower  ferrules  of  the  greatest 
diameter,  &,  &,  are  introduced,  each  into  an  extremity  of  the  intestine, 
whose  free  edge  is  then  inverted  into  the  ferrule  bb;  when  one  of 
the  ferrules  is  thus  encircled  by  the  edges  of  the  intestine,  the  central 
ferrule  a,  is  introduced,  which  keeps  the  intestine  in  its  position,  and, 
by  its  pressure  prevents  it  from  becoming  disengaged.  Tlie  ferrule  a, 
hitherto  inserted  into  one  external  ferrule  only,  is  then  slid  down  into 
the  other  ferrule  6,  by  which  means  the  serous  surfaces  of  both  ends 
of  the  invested  intestine  are  brought  in  contact,  and  retained  in 
position. 

A  loop  of  thread  is  inserted  into  the  intestine  to  keep  the  three 
metallic  rings  firmly  in  position.  A  needle  is  threaded  with  silk, 
inserted  above  all  the  rings,  carried  through  the  central  ferrule  a,  and 
brought  out  at  /,  below.  It  is  then  re-inserted  at  /,  carried  along 
between  the  intestine  and  the  external  rings/',  and  brought  out  aty. 
Figure  6  represents  the  direction  taken  by  the  thread  dd,  d'd'  ff^  and  g. 
The  ends  are  now  tied,  and  cut  off  close  to  the  knots,  and  the  intes- 
tine then  returnee).  The  serous  surfaces  adhere  to  each  other  between 
the  external  rings,  and  the  two  edges  which  are  invested  slough  off. 
The  ferrules  which  are  thus  disengaged  in  the  interior  of  the  intestine 
are  expelled  with  the  stools.  The  central  ferrule  may  be  made  of  a 
very  wide  watch  spring  (see  Instrutnents,  plate  XV.,  fig.  1  and  2),  the 
introduction  of  which  into  the  silver  ferrules  may  be  facilitated  by 
grasping  it  with  a  pair  of  forceps. 

Amussafi  method^  Fig.  6. — A  cork  aa,  swelled  at  each  end  and 
having  a  circular  groove  around  its  middle,  is  inserted  into  the  intes- 
tine. The  upper  end  of  the  gut,  with  the  cork,  is  then  inserted  into 
the  lower  portion,  and  kept  firmly  in  this  position  by  the  thread  bb, 
which  encircles  the  overlapping  edges  of  the  wound.  The  cord  pro- 
duces inflammation,  which  ultimately  clTects  adhesion  of  the  serous 
surfaces.  The  ligature  cuts  through  the  tissues,  which  heal  naturally, 
and  the  former,  passing  into  the  bowel,  is  expelled,  together  with  the 
cork,  in  the  stools. 
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Summing  up. — AH  of  the  methods  which  we  have  descrihed  have 
not  as  yet  been  performed  upon  the  living  body.  The  essential  con- 
ditions to  the  success  of  the  operations  must  first  be  studied,  in  order 
to  appreciate  their  relative  value. 

On  the  one  hand,  the  readiness  with  which  serous  membranes 
unite,  when  brought  in  contact,  and  on  the  other,  the  difficulty  which 
is  experienced  in  effecting  adhesion  between  two  membranes  of  differ- 
ent natures,  bring  us  at  once  to  a  point  where  a  choice  between  them 
is  readily  made ;  and  we  have,  then,  only  to  determine  upon  the 
method  to  be  employed  which  offers  the  best  chances  of  success.  The 
essential  point  is  to  bring  the  serous  surfaces  of  the  edges  of  the 
wound  in  contact.  It  is  very  necessary  that  these  surfaces  should  be 
brought  and  kept  in  exact  contact  in  every  part,  in  order  that  union 
may  be  secured,  and  all  effusion  into  the  abdomen  prevented.  The 
diameter  of  the  intestine  roust  also  be  diminished  as  little  as  possible, 
and  there  must  be  no  projections  into  it  which  can  in  any  way  obstruct 
the  free  passage  of  fecal  matter.  Finally,  the  finer  the  points  of 
suture,  the  less  will  be  the  stricture,  and  consequently  the  chances  of 
any  accident  resulting  will  be  diminished. 

Gely's  method,  applied  to  longitudinal  wounds,  meets  better  than 
any  other  the  various  conditions  required  for  the  exact  closure  of  the 
wound ;  the  only  objection  to  it  is,  that  it  exposes  the  intestine  to 
greater  danger  from  the  numerous  punctures  which  are  required. 
Simple  loops,  or  Reybard's  method  (the  continued  future),  will  expose 
the  patient  to  less  danger. 

The  same  principles  are  applicable  to  wounds  across  the  intestines. 
Gely V  method  may  be  advantageously  employed  in  these  cases.  Jules 
Cloquet  has  performed  Lembert's  operation  upon  a  patient.  Denan's 
method,  which  is  easy  of  execution,  has  also  been  performed  upon  a 
patient  by  Guersant.  The  autopsy  showed  a  perfect  cicatrization  of 
the  intestine,  without  retraction.  The  inconvenience  which  might 
result  from  the  presence  of  metallic  substances  in  the  intestine,  sug- 
gested to  Bourgery  the  idea  of  using  ferrules  made  of  some  substance 
solid  enough  to  remain  in  place  as  long  as  would  be  required  for  peri- 
toneal adhesions  to  take  place,  but  which  would  finally  be  so  altered 
in  shape,  and  even  converted  into  a  paste,  that  it  would  be  readily 
expelled  from  the  intestines.  Gelatine  ferrules,  strengthened  by  a 
coating  of  drying  oil,  may  be  found  to  answer  this  purpose. 
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'  Plate  LIX. 
WOUOT)S   OF  THE   INTESTINES. 

Fio.  1.  Gd^i  tnsthod. — A  well-waxed  silk  thread  is  used,  each  end 
of  which  is  armed  with  a  needle.  One  of  the  needles  is  inserted  at 
5,  ahove  and  about  two  lines  beyond  the  upper  angle  of  the  wound 
and  is  brought  out  at  e ;  the  second  needle  is  inserted  at  b\  and 
brought  out  some  three  lines  below  at  c'.  The  plate  represents  this, 
the  first  stage  of  the  operation.  The  ends  a,  a,  are  then  crossed  trans- 
Terselj  in  front  of  the  wound,  so  that  the  thread  which  was  brought 
out  at  c',  can  be  inserted  at  c,  and  vice  versa ;  the  needles  are  then 
l»ought  out  at  d,  and  (^',  the  threads  again  crossed  as  before,  and  the 
needles  re-inserted ;  the  operation  is  continued  in  this  way  until  the 
•  saturei  have  been  carried  a  line  or  two  below  the  lower  angle  of  the 
wound,  when  thej  are  tied.  Externally,  the  wound  is  thus  brought 
together  by  a  double  thread,  which  crossing  it  in  the  direction  b  h\ 
etfyd  d'j  brings  the  serous  surfaces  in  contact ;  internally,  two  threads 
carried  along  sXhed  e^  and  h'  c'  d'  e\  parallel  to  the  wound,  serve  to 
maintain  this  union. 

Fio.  2.  Beyhard's  method, — The  figure  represents  a  transverse 
section  of  the  intestine,  and  of  the  abdominal  walls  on  a  level  with  the 
wound,  a  a,  abdominal  wall ;  6  6  6,  intestine ;  c,  slip  of  wood  intro- 
duced into  the  intestine ;  d  d  d,  &  loop  of  thread  carried  through  and 
holding  the  slip  of  wood,  the  intestine  and  the  abdominal  wall  close 
in  contact 

Fio.  3.  Traruverse  vxmnd  of  the  intestine. — Joberfs  method.  - 
Bringing  the  two  serous  surfaces  in  contact. — Two  loops  of  thread,  a  a, 
and  hj  are  carried  through  the  upper  end  of  the  intestine.  The  lower 
end  of  the  intestine  is  turned  inwards,  and  with  the  needle  the  thread 
ia  carried  through  the  edge  of  this  doubled  intestine  and  serves  to 
keep  it  inverted.  By  pulling  upon  the  threads  a,  and  b,  the  upper 
end  of  the  intestine  is  drawn  into  the  lower,  and  the  serous  surfaces 
are  thus  brought  in  contact 

Fig.  4  and  4  bis.  LemberVs  method, — The  surgeon  must  have  aa 
many  threads  armed  with  a  needle  as  he  proposes  to  insert  points  of 
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suture.  A  thread  a,  is  inserted  at  a\  and  brought  ont  at  5 ;  thia 
thread  is  then  carried  over  the  transvene  woond  in  the  intestine  and 
again  below  at  5',  and  brought  oat  anew  at  e.  The  other  threada  are 
passed  through  in  the  same  manner. 

Figure  4  bis  represents  the  oourse  of  the  thread  ahcde^  through 
the  wall  of  the  intertine  A.  Palling  npon  the  thread  and  tying  it 
brings  in  contact  the  serous  surfaces  of  the  edges  of  the  wound  B. 

Fig.  5.  AmMi9af9  method. — ^Longitudinal  section  of  the  inteitiney 
showing  the  cork  a  a,  upon  which  the  two  ends  of  the  gut^  mooooa 
surface  against  serous  surboe^  are  firmly  fixed  by  the  thread  h  h, 

Fio.  6.  Denan*9  nuthod. — ^Longitudinal  section  of  the  intestine  and 
ferrules,  showing  the  arrangement  of  the  instrumental  apparatua.  a, 
the  central  ferrule ;  5,  h\  two  external  ferrules  narrower  and  laiger 
than  the  central  ferrule  a.  A  thread  dd€r  d^  f  f  g^  holds  the  appa- 
ratus in  position. 

The  edges  of  the  wound  of  the  upper  end  of  the  intestine  c,  are 
folded  around  the  upper  ferrule  h. 

The  lower  edge  of  the  wound  d  is  folded  around  the  lower  fer- 
rule h\ 

The  central  ferrule  a,  keeps  these  inverted  borders  in  position,  and 
presses  them  against  the  inner  surfisices  of  ^e  two  ferrules  h  h\  The 
two  serous  surfaces  of  the  intestine  are  thus  brought  in  contact 

The  thread  d  d!  f  f  g^  keeps  the  various  ferrules  in  their  proper 
place. 


Platk  LX. 
HERNIA, 

BURGIOAL   ANATOICT   OF   THE   INGUINAL  REGION. 

Fig.  1.  The  skin  and  sub-cutaneous  cellular  tissue  have  been 
removed  throughout  the  entire  region  ;  a  a,  the  superficial  layer  of  the 
sub-cutaneous  fascia ;  e  e,  superficial  vessels  traversing  the  meshes  of 
this  fiaacia. 

Fig.  2.  Deep  layer  of  the  superficial  fascia ;  its  meshes  b  b,  are 
coarser ;  d  c?,  fibres  of  the  dartos ;  e  e  e,  superficial  vessels  converging 
towards  the  crural  arch,  and  passing  through  openings  by  which  the 
superficial  fascia  is  pierced  at  numerous  points. 

Fig.  3.  The  superficial  fascia  has  been  entirely  removed.  In 
the  abdominal  region,  beneath  this  layer,  we  find  the  obliquus 
extemus  muscle  a,  and  its  aponeurosis  b  ;  in  the  crural  region,  the 
£Ewcia  lata  e  e,  whose  superficial  layer  is  completely  riddled  witL 
foramina.  Numerous  lymphatic  glands  e  /,  are  scattered  over  this 
layer,  which  covers  the  sheath  of  the  femoral  vessels.  The  sub- 
cutaneous fascia  of  the  thigh  d  d,  has  been  turned  back;  this 
fiiscia  covers  in  the  lymphatic  glands,  and  becomes  continuous  with 
the  sub-outaneous  abdominal  fascia  over  the  crural  arch.  The 
sieve-like,  or  cribriform  cellular  layer,  which  joins  the  fascia  lata  c, 
externally,  may  be  considered  as  an  extension  of  the  abdominal 
fascia,  which  extension  is  covered  by  the  crural  fascia  d ;  the  lym- 
phatic glands  e  /,  lie  between  these  two  layers. 

Fig.  4.  The  cribriform  layer,  detached  from  the  fascia  lata  c,  is 
held  up  by  the  hook  d.  The  femoral  vessels  lie  beneath  this  layer ; 
the  femoral  vein  /,  and  the  femoral  artery  ^,  are  seen  enveloped 
in  a  cylindrical  or  funnel-shaped  investment  of  membrane,  known 
as  the  femoral  sheath^  e  e. 

The  cavity  of  the  femoral  sheath  is  divided  by  a  central  parti- 
tion into  two  compartments,  of  which  the  external  lodges  the  artery, 
and  the  internal,  the  vein;  on  the  inner  side  of  the  vein  there  is 
a  vacant  space — ^this  is  the  femoral  ring,  through  which  femoral  hernia 
escapes. 


Plate  LXL 

CONTINUATION    OF   THE    SURGICAL   ANATOMY   OF    THE 
INGUINAL    REGION. 

Fig.  ] .  A  portion  of  the  external  oblique  muscle  and  its  apoDeoro- 
sis  a,  is  removed.  Beneath  it  the  internal  oblique  muscle  h,  is  seen ; 
the  apeneurosis  of  the  external  oblique  c,  detached  from  its  upper 
part  ay  is  turned  down  upon  the  thigh.  This  portion  of  the  aponeu- 
rosis is  inserted  into  Foupart's  ligament,  or  the  crural  arch,  which  we 
shall  study  hereafter  in  connection  with  figs.  5  and  6. 

Fio.  2.  The  external  and  internal  oblique  muscles  being  remoTed, 
we  bring  into  view  the  trans versalis  muscle  a  ;  the  inguinal  can&l 
commences  beneath  the  inferior  fibres  of  this  muscle,  b,  the  circumflex 
iliac  artery,  emptying  into  the  femoral  artery,  on  a  line  with  and 
ben(;ath  Poupart's  ligament ;  d,  the  spermatic  cord,  lying  in  the  ingui- 
nal canal ;  the  aponeurosis  of  the  external  oblique  which  forms  a 
part  of  the  inguinal  canal  being  removed,  we  see  the  relations  of  the 
cord  with  the  inferior  fibres  of  the  transversalis  muscle.  The  femoral 
artery  and  vein  c,  are  seen  coming  out  from  beneath  the  transversalis 
muscle,  from  the  iliac  fossa,  taking  their  course  towards  the  thigh, 
and  passing  beneath  Pouparfs  ligament  (See  fig.  6). 

Fio.  3.  All  the  abdominal  muscles  are  removed ;  the  aponeurosis  a, 
of  the  external  oblique,  is  turned  back  upon  the  thigh,  as  in  plates  1 
and  2.  The  fascia  transversalis,  b,  is  here  brought  into  view,  and  ita 
inferior  portion  being  removed  exposes  the  peritoneum  c,  which  covers 
the  intestines ;  the  spermatic  vessels  and  the  vas  deferens  united  to 
form  the  spermatic  cord  d,  pass  through  the  inguinal  canal,  and  over 
Poupart's  ligament;  the  fibres  of  the  fascia  transversalis  continued 
down  form  one  of  the  envelopes  of  tho  cord ;  6,  course  of  the  epigastric 
artery  (see  plate  17,  fig.  1). 

Fig.  4.  This  represents  the  posterior  or  peritoneal  aspect  of  the 
abdominal  wall,  whose  anterior  structure  we  have  already  descrilied 
layer  by  layer,  from  before  backward  (fig.  1,  2  and  3). 
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This  peritoneal  view  shows  the  various  projections  and  depressions 
produced  by  the  organs  lying  beneath  the  peritoneum. 

a,  the  bladder  drawn  downward  by  a  hooL  H  H,  the  vessels 
divided.  The  external  inguinal  fosea,  e,  corresponds  to  the  internal 
abdominal  ring,  or  the  abdominal  orifice  of  the  inguinal  canal, 
traversed  by  the  spermatio  cord.  Internally  this  fossa  is  limited  by 
the  projecting  ridge  of  peritoneum  formed  by  the  epigastric  artery, 
which  passes  upwards  between  the  peritoneum  and  the  abdominal 
vessels.  This  artery  (see  plate  17)  curves  inwards  beneath  the  cord, 
and  consequently  lies  internal  to  hernias  escaping  through  the  exter- 
nal £o6sa.     (External^  or  cblique  inguinal  hernia^  see  plate  64,  fig.  1.) 

The  internal  inguinal  fossa^  d,  is  situated  between  the  line  of  the 
epigastric  artery  /,  and  the  prominence  formed  by  the  obliterated 
umbilical  artery  g;  this  fossa  corresponds  to  the  external  abdominal 
ring,  and  to  the  inguinal  canal,  and  gives  passage  to  direct,  or 
internal  inguinal  hernias  (see  plate  64,  fig.  2),  which,  escaping  to 
the  inner  side  of  the  epigastric  artery,  have  this  vessel,  of  necessity,  to 
their  outer  side. 

A  third  fossa,  the  vesico-inguinal,  lies  between  the  projection  of  the 
umbilical  artery  and  that  of  the  external  border  of  the  rectus  muscle, 
and  corresponds  also  to  the  external  abdominal  ring.  Hernias  in 
this  fossa  are  called  direct  hernias.     H  H,  divided  femoral  vessels. 

Fig.  6.  Poupart's  ligament^  or  the  crural  arch  ;  OimbemaVe  ligd- 
ment. 

a,  anterior  superior  spinous  process  of  the  ilium ;  6,  horizontal 
ramus,  or  body  of  the  pubes ;  c  c,  Poupart's  ligament,  or  the  crural 
arch;/,  anterior  inferior  spinous  process  of  the  ilium. 

Poupart's  ligament,  or  the  crural  arch,  consists  of  a  strong  aponeu- 
rotic band,  extending  from  the  spinous  process  of  the  ilium  a,  to  the 
spine  of  the  pubes.  Oimbemafe  ligament^  c,  is  formed  by  the  most 
inferior  fibres  of  the  crural  arch,  which  are  reflected  backwards  and 
outwards  from  the  spine  of  the  pubes,  and  inserted  into  the  pectineal 
line  of  the  pubes  b.  This  ligament,  an  aponeurotic  expansion  of  the 
crural  arch,  by  its  reflection  backwards  and  outwards,  forms  a  species 
of  septum,  which  separates  the  fossae  of  the  crural  canal,  which  we 
have  described  above.  There  is  another  ligament,  d,  which  rises  from 
the  crural  arch  and  is  inserted  into  the  pectineal  line  ;  this  ligament 
forms  the  external  boundary  of  an  orifice  which  is  bounded  above  by 
Poopart's  ligament^  within  by  Gimbernat's  ligament  c,  and  below  by 
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the  ramus  of  the  pnbes  h.  Through  thiB  opening  the  Teeselfl^  nenres, 
and  femoral  hernia  pasB.  It  Bhoold  be  remembered  that  femwal 
hernia  always  lies  in  the  sheath  of  the  vessels,  and  in  contact  with 
the  femoral  vein,  which  fact  will  readily  indicate  its  relations  with 
Gimbernat^s  ligament ;  these  relations  we  shall  again  refer  to. 

Fio.  6.  A  hook,  a,  is  holding  up  the  fiucia  lata;  6,  Poupart^s  liga- 
ment, or  the  crural  arch.  The  anterior  portion  of  the  sheath  of  the 
vessels  is  raised  up,  which  exposes  to  view  the  femoral  artery  <l,  on 
the  outer  side ;  and  within,  the  femoral  vein  $;  /,  the  spermatic  cord, 
escaping  from  the  external  ring  of  the  inguinal  canal  The  explana- 
tion of  plates  60  and  61,  will  assist  materially  in  understanding  the 
description  which  we  are  about  to  give  of  the  inguinal  and  femoral 
or  crural  canals. 

'  Inguinal  canal, — ^This  is  a  species  of  excavation  in  the  substance 
of  the  abdominal  walls,  through  which,  in  the  male,  the  spermatic 
cord  passes ;  in  the  female,  the  round  ligament  Its  course  is  oblique 
from  above  downwards,  from  within  outwards,  and  from  behind  for- 
wards. It  has  two  openings :  one  internal  and  superior,  called  the 
internal  abdominal  ring  ;  the  other,  external  and  inferior,  called  the 
external  ring.  The  internal  ring  consists  of  an  opening  in  the  &scia 
transversalis  through  which  the  cord  passes.  We  have  already 
remarked  that  this  fascia  is  prolonged  upon  the  cord,  and  forms  for  it 
a  species  of  enveloping  membrane,  known  as  the  infundibuliform  pro- 
longation of  the  fascia  transversalis.  (See  plate  64,  fig.  2,  and  plate 
61,  fig.  8.) 

The  fascia  transversalis,  after  allowing  the  passage  of  the  cord 
through  it  at  the  internal  ring,  is  prolonged  downwards  upon  the 
cord,  and  is  ultimately  lost  in  the  scrotum.  This  membrane  is  also 
intimately  adherent  to  Poupart's  ligament,  as  it  passes  down  beneath 
it,  and  the  two  together  form  a  grooved  surfiice,  or  gutter,  upon  which 
the  spermatic  cord  reposes,  and  which  therefore  is  described  as  the 
floor,  or  inferior  walls  of  the  inguinal  canal.  The  superior  wall  of  the 
canal  is  made  up  of  the  inferior  fibres  of  the  internal  oblique  and 
transversalis  muscles.  The  separation  of  the  fibres  of  the  tendon  of 
the  external  oblique  forms  the  external  ring.  The  spermatic  cord 
passes  out  between  the  pillars  formed  by  the  separation  of  these  ten- 
dinous fibres. 

The  external  pillar  is  inserted  into  the  spine,  and  the  internal,  into 
tlie  symphysis  pubis ;  the  separation  of  these  fibres  is  prevented  by 
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the  prolongation  of  the  fibres  of  the  external  oblique  of  the  opposite 
aide,  which  cross  them  above  and  below.  The  result  of  this  arrange- 
ment is,  that  when  the  abdominal  muscles  are  contracted,  the  exter- 
nal ring  is  closed,  or  nearly  so,  by  the  tension  of  these  tendinous 
pillars. 

The  length  of  the  inguinal  canal  varies  from  one  to  two  inches. 
Its  direction  is  parallel  to  that  of  Poupart*s  ligament,  which  forms  its 
inferior  wall.  Its  external  orifice,  or  the  external  ring,  lies  about 
two-thirds  of  an  inch,  or  an  inch,  to  the  outer  side  of  the  symphysis 
pubis. 

In  ffoung  children^  the  two  rings  are  very  near  together,  almost 
opposite  each  other ;  besides,  the  peritoneum  in  them  frequently  com- 
municates with  the  tunica  vaginalis  testis.  Hernia  may  therefore 
descend  into  the  inguinal  canal,  or  even  into  the  scrotum,  without  any 
additional  peritoneal  sac  In  consequence  of  this  anatomical  arrange- 
ment of  the  peritoneum,  congenital  hernia  always  lies  to  the  outer 
side  of  the  epig:istric  artery. 

In  the  female^  the  inguinal  canal  contains  only  the  round  ligament 
of  the  uterus,  and  some  blood-vessels  ;  its  internal  or  abdominal  orifice 
18  a  simple  fissure,  which  circumstance  explains  the  rarity  of  inguinal, 
and  also  the  frequency  6f  femoral  hernia  in  the  female. 


Platb  LXH 

SURGICAL  ANATOMY  OF  THE  SCROTUM  AND  SPERMATIC 

CORD. 

Fio.  1.  a,  penis  drawn  over  upon  the  left  thigh ;  h  b  b^  skin  of  the 
scrotum ;  c  e  e  c\  superficial  fascia  lying  immediately  beneath  the 
skin  ;  d,  the  dartos;  e,  intercolumnar  fascia;  /,  cremaater  muscle;  h^ 
infundibuliforra  prolongation  of  fascia  transversalis ;  ^,  spermatic  cord 
divided  near  its  place  of  exit  at  the  external  ring. 

Fio.  2.  Anatomy  of  the  spermatic  eard,—^,  tendinous  fibres  of  the 
external  oblique  muscle ;  b  6,  intercolumnar  fascia,  continuous  with 
the  borders  of  the  external  ring ;  e  <;,  the  cremaster  muscle ;  d  d^  infun- 
dibuliform  prolongation  of  fascia  transversalis ;  «,  a  director,  carried 
beneath  the  spermatic  vessels  ;  /,  vas  deferent. 

Fio.  3.  a,  the  testicle ;  6  6  6  6,  the  tunica  vaginalis  laid  open ;  e  Cj 
tunic  proper  of  the  cord,  continuous  with  the  prolongation  of  the 
fascia  transversalis.  A  dissection  of  the  scrotum  from  without  inwards 
presents  the  various  envelopes  of  the  testicle  in  the  order  in  which  we 
are  about  to  describe  them : 

The  skin  of  tJie  scrotum  (fig.  1, 6  6  6),  is  thin,  elastic,  and  is  relaxed 
by  heat  and  contracted  by  cold.  It  is  lined  by  a  layer  of  cellular 
tissue,  forming  a  superficial  fascia  c  c,  which  is  continuous  with  the 
superficial  ab<iominal  fascia.  The  skin  and  fascia  which  line  it  form 
a  species  of  pocket,  or  bag,  for  the  testicles.  This  pocket,  or  bag,  is 
furrowed  externally  by  a  well-marked  rapfU  which  is  traceable  along 
the  median  line. 

The  dartos^  </,  also  forms  two  distinct  pockets,  consisting  of  very 
contractile  rerjdish  colored  fibres.  These  fibres  appear  to  take  their 
rise  from  the  fibrous  tunic  around  the  borders  of  the  ring. 

The  intercolumnar  fascia^  e,  is  an  expansion  of  the  enveloping 
tendon  of  the  external  oblique  muscle.  It  leaves  the  tendinous  fibres 
of  this  muscle  at  the  external  inguinal  ring,  and  goes  down  to  form  a 
very  thin  env«'lope  for  the  cord  and  the  testicle. 

The  cremaster  muscle  (fig.  2,  c  c)  lies  beneath  this  fibrous  tunic 
It  is  very  thiu,  and  according  to  Cloquet  is  formed  from  the  inferior 
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fibres  of  the  internal  oblique  muscle,  drawn  down  by  the  descent  of 
the  testicle.  It  forms  an  envelope  to  the  spermatic  cord,  consisting  of 
muscular  loops  with  their  concavities  looking  upward,  arising  by  a 
small  fasciculus  of  muscular  fibres  around  the  circumference  of  the 
ring,  and  is  continuous  with  another  small  bundle  of  fibres,  which  is 
inserted  into  the  pubes.  The  fibrous  tunic  proper,  or  infundibuliform 
prolongation  (fig.  1,  A,  and  fig.  2,  (f ),  comes  next  It  a])pears  to  be  a 
mere  extension  of  the  fascia  transversal  is. 

The  vds  deferens  and  the  spermatic  vessels  lie  in  the  centre  of  these 
envelopes.  The  vessels  are  found  in  front  of  the  vas  deferens.  The 
wails  of  the  vas  deferens  are  strong,  thick  and  resistant  When  opera 
tions  are  performed  for  the  purpose  of  applying  a  ligature  to  the  sper- 
matic vessels,  the  vas  deferens  should  be  sought  for,  and  carefully 
isolated. 

The  tunica  va^^inalis  (fig.  8,  b  6),  envelopes  the  whole  of  each  testi- 
cle, except  above  and  behind.  This  species  of  pocket  sometimes  com- 
municates with  the  peritoneum,  of  which  it  is  an  appendage.  It  is 
frequently  the  seat  of  considerable  serous  efiusions  (hydrocele),  and 
when  there  is  a  communication  existing  between  it  and  the  perito- 
neum, pressure  upon  the  tumour  will  cause  the  liquid  to  flow  back 
into  the  abdomen.  The  surgeon  should  assure  himself  that  no  such 
oommunication  exists,  before  throwing  irritating  injections  into  the 
tunica  vaginalis,  for  the  purpose  of  effecting  the  radical  cure  ot 
hydrocele. 


PLAn  LZnL 

THEOBEnOAL    EZFLANATIOK    OF    THE    FORMATION    OF 

HEBNIAa 

The  figares  represent  a  lection  ioTolTing  one  of  the  abdoiiiiiial 
openings,  and  the  inteetinea  m  the  different  etagee  thiongh  whioh  they 
pass  in  the  formation  of  a  hernial  protrusion. 

Fio.  1.  a,  abdominal  opening;  6  6  6,  a  mass  of  intestines  forang 
the  peritoneum  c  «  «,  before  it,  and  having  a  tendency  to  enter  the 
opening  a  ;  this  is  the  flnt  stage  ci  the  formation  of  the  toe. 

Fig.  2.  The  intestine  bbb^  and  the  peritoneum  «,  ha?e  passed 
through  the  opening  a  a.  The  process  is  in  a  more  advanoed  state 
than  in  figure  1 ;  but  the  sac  e,  is  not  as  yet  contracted  at  the  open- 
bg ;  its  neek  is  not  formed. 

Fig.  8.  bbb,a  loop  i^protnuhd  intoitmo  inclosed  in  the ptrUomoai 
Mc,  c.  The  sac  is  dilated  into  the  shape  of  a  bottle, «,  and  constricted 
on  a  level  with  the  opening  a  a.  This  constricted  portion  of  the  sac 
is  called  its  neck. 

Fio.  4.  Formation  of  the  sack  by  the  peritoneum. — The  walls  of  the 
sao  d^  forming  the  neck,  are  considerably  thickened  in  the  neighbour- 
hood of  the  opening  a  a.    c  e  c,  the  body  of  the  sac. 

Fio.  5.  Sometimes  the  sacs  are  multiplied  and  lie  one  upon  the 
other,  Bf  and  d.  When  the  sac  is  forced  downward  and  -its  neck 
fiairly  formed,  a  second  sac  with  an  equally  well-marked  neck  may 
also  be  formed  in  addition  to  the  first ;  c,  the  peritoneum  of  the 
hernial  sac,  which  is  much  thickened,  especially  at  the  constricted 
points. 

Fio.  6.  When  the  first  neck  does  not  become  completely  detached 
from  the  abdominal  opening  a  a,  a  second  sac  ef,  may,  occasionally,  be 
formed  beside  the  first. 

Fio.  7.  A  loop  of  intestine,  6,  strangulated  in  the  abdominal  open- 
ing a  a. 

Fio.  8.  A  portion  of  intestine  alone,  strangulated  in  the  abdominal 
opening  a  a. 


*    ^  *»* 


Platb  Lxrv. 

8URGI0AL  ANATOMY  OF  HERNIA. 

Fio.  1. — Oblique,  or  indirect  inguinal  hernia,  and  its  envelopes, — 
An  iDcision  through  the  skin,  the  sub-cutaneous  cellular  tissue,  and 
intercolumnar  fascia  a  a,  brings  into  view  the  tendon  of  the  external 
oblique  6,  and  the  tunic  formed  by  the  prolongation  of  the  fascia 
transversalis  c,  covered  by  the  fibres  of  the  cremaster  muscle  near 
their  origin;  beneath  these  lies  the  hernial  sac  d,  formed  by  the 
peritoneum,  inclosed  in  which  is  seen  the  omentum  e,  and  a  loop  of 
intestine/. 

Fig.  2.  Direct  inguinal  hernia, — The  skin  and  sub-cutaneous  cellu- 
lar tissue  a,  have  been  removed ;  a  large  portion  of  the  tendon  of  the 
external  oblique  (,  having  also  been  dissected  away,  the  peritoneum  c, 
is  exposed  to  view,  and  also  the  point  where  the  spermatic  cord  d, 
takes  its  rise ;  the  epigastric  artery  e,  is  also  seen  passing  beneath  the 
cord,  and  the  hernial  sac  /,  lying  to  the  inner  side  of  the  epigastric 
artery,  is  laid  open,  showing  its  contents,  a  knuckle  of  intestine,  g. 

Fig.  3.  Femoral  hernia, — The  integuments  of  the  abdomen  a,  hav- 
ing been  extensively  removed,  the  tendon  of  the  external  oblique  6, 
and  the  spermatic  cord  c,  are  exposed ;  beneath  Poupart's  ligament 
the  femoral  vessels  <f,  are  seen ;  internal  to  these  vessels  is  a  hernial 
sac  f,  laid  open,  and  containing  a  loop  of  intestine/. 

For  the  remainder  of  the  anatomy  of  the  inguinal  region,  refer  to 
plates  16  and  17,  with  their  descriptions* 
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PULTB  LXV. 

RADICAL  CUBE  OP  HERNIA. 

Fio.  1,  2,  and  8.  Gerdt^B  method. — Y\g.  1.  The  Burgeon  is  intro- 
ducing the  index  finger  of  the  left  hand  into  the  inguinal  canal  to 
force  the  skin  of  the  scrotum  up  into  it  A  needle-holder  a,  passed 
along  the  finger  to  its  extremity,  is  employed  to  perforate  the  bottom 
of  the  cul-de-sac  thus  formed|  together  with  the  anterior  wall  of  the 
inguinal  canal,  from  within  outward,  and  to  bring  out  above  the  first 
loop  of  thread  h, 

Fio.  2.  The  first  loop  of  thread  a,  being  detached,  the  needle- 
holder  a  6,  is  again  passed  through  in  another  direction,  by  which 
means  a  second  loop  of  thread  c,  is  brought  out  below  the  first 

Fig.  3.  Represents  the  loops,  which  have  been  cut,  as  tied  over  two 
little  rolls  of  adhesive  plaster,  a  and  6,  and  the  natural  plug  thus 
formed  out  of  the  skin  of  (he  scrotum,  turned  in  upon  itself  like  the 
finger  of  a  glove,  is  held  by  these  two  double  ligatures  firmly  fastened 
in  the  inguinal  canal. 

Fig.  4,  6,  and  6.  Method  of  Bonnet,  of  Lyons, — Fig.  4.  A  pin  a, 
passed  beneath  the  spermatic  cord,  is  carried  through  the  hernial  sac- 

FiG.  5.  Two  pins  a  6,  are  carried  through  the  sac,  one  above  and 
the  other  below  the  spermatic  cord. 

Fig.  6.  The  skin  has  been  removed  in  order  to  show  the  position 
of  the  pins  b  c,  relative  to  the  spermatic  cord  a, 

MODES   OF   OPBRATINO. 

Compression, — This  is  effected  by  the  application  of  an  accurately 
fittini;  truss,  which  the  patient  should  wear  at  all  times,  night  as  well 
as  day.  It  may  bring  about  a  gradual  obliteration  of  the  hernial 
opening,  and  thus  prevent  any  further  protrusion  of  the  intestine. 
This  practice  offers  the  greatest  chances  of  success,  when  applied  to 
youn;j^  subjects. 

The  treatment  should  be  continued  for  at  least  a  year.  Two  or 
three  years  may  even  be  necessary  to  obtain  a  satisfactory  result 


287 

Hie  targeon  should  be  particular  regarding  the  shape  of  the  pad  of 
the  truss,  and  the  material  of  which  it  is  composed,  as  it  is  important 
that  the  helmial  opening  should  be  very  accurately  closed.* 

We  shall  limit  ourselves  to  the  mere  mention  of  cauterisation  of 
the  neck  of  the  hernial  sac,  as  formerly  practised  by  the  Arabian  sur- 
geons ;  of  incision  of  the  sac,  condemned  by  J.  L.  Petit  and  Pott ;  of 
the  incision  of  the  sac,  as  described  by  Celsus ;  of  the  ligature  of  the 
neck  of  the  sac,  for  the  purpose  of  producing  mortification  and  slough- 
ing of  the  hernial  envelopes,  etc.  These  modes  have  long  since  been 
abandoned.     We  shall  confine  ourselves  to  new  operations. 

JBelmas*  method. — ^The  object  of  this  operation  is  to  obliterate  the 
hernial  opening  by  introducing  a  foreign  body  into  the  sac,  which  will 
create  an  inflammation  of  its  walls. 

The  first  method  of  Belmas  consisted  of  the  introduction  into  the 
sac,  by  means  of  peculiar  instruments,  of  a  small  bag  of  goldbeater's 
skin  which  he  blew  up.  This  bag,  filling; up  the  sac,  kept  tlie  hernia 
reduced,  and  produced  an  adhesive  inflammation,  which  was  followed 
by  a  complete  obliteration  of  the  hernial  opening.  Fur  this  mode, 
irhich  is  somewhat  difilcult  of  performance,  Belmas  has  since  substi- 
tuted an  analogous  method,  wl  ich  is  more  easy  of  execution.  Threads 
of  gelatine  are  substituted  in  the  place  of  the  bag  of  goldbeater's  skin  ; 
they  produce  an  inflammation  of  the  sac,  the  threads  are  absorbed, 
adhesion  takes  place,  and  the  obliteration  is  thus  completed  In  ten 
cases  thus  treated,  five  were  successful,  three  suffered  a  partial  relapse, 
and  two  failed. 

Oerdy's  method  (plate  66,  fig.  1,  2,  and  3). — This  method  is  only 
applicable  to  inguinal  hernia.  It  consists  in  obliterating  the  opening 
by  means  of  a  natural  plug,  formed  from  the  skin  which  covers  the 
hernia,  which  is  fastened  in  its  new  position  by  points  of  suture.  The 
mrgeon  forces  up  the  skin  of  the  scrotum  through  tlie  external  ring 
and  into  the  inguinal  canal,  with  the  little,  or  index  finger  of  the  led 
hand  (fig.  1);  then,  in  his  right  hand  he  takes  a  peculiar  kind  of 
needle-holder  (see  Instrument*,  plate  XV.,  fig.  6),  and  slides  it  along 
the  finger  which  is  tlius  forcing  the  skin  into  the  inguinal  canal ;  the 
extremity  of  the  needle-holder  carried  down  to  the  bottom  of  the  cul- 

^  The  trufw,  with  a  pad  of  wood,  is  undoubtedly  the  best  instrument  for  the 
radical  cure  of  hernia,  as  long  since  demonbtrated  by  T>r.  Chase,  of  Phiiadelphia, 
hy  whom  this  form  of  the  instrument  was  invented. — Ed. 


de-sao,  n  then,  by  a  leirer-like  motion,  made  to  cause  a  projection  of 
the  skin  of  the  abdomen ;  the  surgeon  now  pushing  the  slide,  foroea 
out  the  needle,  which  perforates  the  cul-de-sac  and  the  anterior  wall 
of  the  inguinal  canal,  and  comes  out  externally  in  front  One  oi  the 
loops  of  the  double  ligature  contained  in  the  eye  of  the  needle  is  then 
secured  by  an  assistant,  and,  the  needle-holder  still  remaining  in  the 
cul-de-sac,  the  needle  is  drawn  back  into  it,  and  again  thrust  through 
the  soft  parts,  in  a  different  direction,  and  brought  out  at  a  point 
below  the  first  (fig.  2),  and,  the  remaining  end  of  the  loop  of  thread 
being  detached,  the  instrument  is  witjhdrawn. 

The  loop  of  thread  thus  retains  in  the  upper  portion  of  the  inguinal 
canal  a  species  of  natural  plug  formed  fix>m  the  skin  of  the  scrotum, 
which  is  thrust  into  the  hernial  opening  like  the  finger  of  a  glove 
turned  in  upon  itselfl  The  whole  is  made  fiist  by  tying  the  ends  of 
the  ligatures  over  two  pieces  of  gum-elastic  catheter  (fig.  3).  To 
produce  obliteration  of  the. cutaneous  sac  which  has  been  thrust  into 
the  inguinal  cadal,  Gerdy  introduces  into  it  a  brush  dipped  in  spirits 
of  ammonia,  which,  producing  inflammation,  causes  an  adhesion  of 
the  walls  of  the  cul-de-sac.  A  simple  dressing  is  then  applied,  and 
the  patient  kept  in  bed  during  two  or  three  weeks.  Wounding  of 
the  peritoneum  is  one  of  the  dangers  of  this  operation.  It  has  been 
followed  by  a  fatal  result 

Method  of  Bonnet,  of  LyoM  (plate  65,  fig.  4,  5,  and  6). — Oblitera- 
tion of  the  sac  is  here  produced  by  means  of  pins  passed  through  its 
walls.  The  hernia  being  reduced,  the  surgeon  pinches  up  the  parts 
at  the  root  of  the  scrotum,  so  as  to  raise  up  the  spermatic  cord  between 
the  finger  and  thumb,  and  a  pin,  thrust  through  a  small  piece  of  cork, 
is  passed  through  them  and  beneath  the  cord.  The  point  of  the  pin 
is  then  thrust  through  another  button-shaped  piece  of  cork,  and  bent 
over  it  so  that  all  the  intervening  parts  are  firmly  compressed  between 
these  two  bits  of  cork.  A  second  pin  is  then  inserted  in  the  same 
way,  but  above  the  cord.  Inflammation  takes  place  in  the  course  of 
four  or  five  days.  The  pins  are  withdrawn  between  the  sixth  and 
twelfth  day,  and  entire  obliteration  of  the  sac  is  effected  in  about  a 
month. 

Velpeau  has  employed  injections  of  iodine  and  scarifications  of  the 
sac  for  the  radical  cure  of  hernia. 

Summing  up. — All  of  the  operations  proposed  for  the  radical  cure 
of  hernia  cannot  be  considered   harmless;   the  advantages  to   be 


obtained  by  their  performance  do  not  compensate  the  patient  for  the 
dangers  to  which  be  might  be  subjected.  Prudent  surgeons  will  not 
perform  operations  which  are  generally  useless,  and  frequently  dan- 
gerous, in  cases  where  the  hernia  is  inactive  and  threatens  no  imme- 
diate danger.  Moreover,  experience  has  proved  that  methodical  and 
continued  compression  by  means  of  trusses  of  proper  construction,  will 
frequently  effect  a  radical  cure  of  hernia. 

Malgaigne  has  seen  an  inguinal  hernia  in  an  old  man  seventy-eight 
years  of  age  cured  in  a  year  by  simple  compression,  the  inguinal 
canal  being  completely  obliterated.  There  are '  facts  enough  of  thb 
character  on  record  to  justify  the  preference  of  a  method  which,  on 
the  whole,  subjects  the  patient  to  no  very  great  inconvenience. 

GENERAL   CONSIDERATIONS   IN    REGARD   TO    HERNIA. 

We  shall  limit  ourselves  to  the  examination  of  inguinal,  femoral, 
and  umbilical  hernia. 

Every  variety  of  hernia  presents  the  following  points  for  con- 
sideration :  1st,  The  nature  of  the  organs  protruded ;  2d,  Their 
envelopes,  or  the  hernial  sac. 

The  greater  portion  of  inguinal,  femoral,  and  umbilical  hernias, 
consist  of  amentum  and  small  intestine.  If  the  intestine  alone  be 
included  (enteroeele),  the  hernia  forms  a  rounded  tumour,  varying 
in  consbtence,  according  as  the  intestine  is  full  or  empty ;  elastic, 
sonorous  under  percussion,  if  the  intestine  be  Elled  with  flatus,  more 
or  less  soft  if  it  be  loaded  with  fecal  matter. 

When  the  hernia  consists  of  the  omentum  only  {epiploeele\  it  is 
soft,  doughy,  and  uneven  on  pressure.  Hernia  of  the  omentum 
usually  produces  less  annoyance  of  the  digestive  function  than  hernia 
of  the  intestine. 

The  hernia  may  consist  of  both  intestine  and  omentum  {entero- 
epiploeele). 

We  have  exhibited  in  plates  63  and  64  the  manner  in  which 
hernias  are  formed,  and  Uie  various  anatomical  layers  which  con- 
stitute their  coverings. 

The  investments,  or  coats  of  a  hernia,  then,  are  constituted  by  these 
several  layers,  which  are  pushed  forward  by  the  protruded  organs 
The  number  and  nature  of  these  different  envelopes  vary  according 
to  the  seat  ci  the  hernia,  and  they  are  subject  to  various  modifi- 
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cations  of  structiire  ^icoording  as  tbe  hernia  is  recent,  or  of  long 
standing.  We  have  described^  layer  by  layer,  the  yarious  parts 
which  as  a  whole  go  to  form  the  coats  of  a  hernia ;  bat  these  layers 
will  not  be  found  thus  isolated  when  the  rupture  has  existed  for  a 
considerable  space  of  time;  the  inflammation  to  which  they  have 
been  subjected  has,  as  it  were,  glued  them  together,  so  that  they  form 
a  dense,  close  mass,  in  which  only  two  portions  can  be  distinguished  ; 
the  neck  of  the  mc,  that  portion  embraced  by  the  abdominal  opening, 
and  the  sae  itself  which  is  the  most  developed.  Internally,  the  sac 
proper  consists  of  a  serous  membrane,  the  peritoneum,  whoee  surfii^e 
is  smixvth  and  polished ;  it  is  sometimes  filled  with  serum ;  externally, 
the  sac  is  more  or  less  conibunded  with  the  sub-cutaneous  cellular  tia» 
sue.  In  the  course  of  time,  hernial  sacs  may  undergo  modifications 
of  a  nature  to  embarrass  the  surgeon ;  they  may  be  thickened,  rup- 
tured, filled  with  serum,  contract  adhesions,  inclose  cysts  in  their 
walls,  etc 

Hernias  are  either  reducible,  unreducible,  or  etrangulatedj  with  or 
without  adhesions. 

A  hernia  is  called  reducible,  when  the  protruded  organs  can  be 
easily  returned  into  the  abdomen.  In  these  cases,  the  neck  of  the  sac 
is  largQ  enough  to  allow  the  free  passage  of  the  intestines  or  omentum, 
which  have  contracted  no  adhesions  with  it,  or  with  the  sac  itael£ 
We  shall  consider,  farther  on,  the  method  to  be  adopted  in  order  to 
reduce  a  hernia  (taxis). 

An  unreducible  hernia  is  so  called  when  the  protruded  organs  have 
contracted  adhesions  either  with  the  neck  of  the  sac,  or  with  the  sac 
itself.  It  may  happen  that  the  sac  has  contracted  adhesions  with  the 
adjacent  parts ;  in  such  cases  the  intestine  alone  can  be  returned  while 
the  f«ac  remains  unreducible. 

Obstruction, — When  feces  collect  in  the  protruded  intestine,  and 
distend  it,  the  hernia  is  said  to  be  obstructed.  This  obstruction  more 
frequently  takes  place  in  old  persons,  and  when  the  rupture  is  of  long 
standing  and  much  dilated.  Obstructed  hernias  rarely  produce  much 
pain,  and  have  a  doughy  feel ;  but,  when  there  is  an  accumulation  of 
flatus,  the  tumour  is  sonorous  when  percussed.  An  obstructed  hernia 
can  generally  be  reduced  by  the  taxis.  But  if  the  obstruction  con- 
tinues and  the  hernia  remains  for  a  long  time  unreducible,  real  stran- 
gulation may  supervene. 

Strangulation, — A  hernia  is  said  to  be  strangulated^  when  the 
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opening  throngh  which  it  has  passed  is  too  narrow  to  admit  of  its 
xedoction,  and  it  is  becoming  inflamed.  This  inflammation,  the  result 
of  the  strangulation,  becomes  itself  a  cause  of  constriction,  by  aug- 
menting the  volume  of  the  parts  which  are  protruded.  A  secretion 
of  fluid  takes  place,  and  adhesions  form  at  the  neck  and  interior  of 
the  sac  The  inflammation  goes  through  its  regular  course  and  may 
terminate  by  gangrene  of  the  hernia.  Before  mortification  takes 
place,  the  surface  of  the  intestine  is  of  a  violet  color,  owing  to  stagna- 
tion of  the  blood  in  the  veins.  A  little  later  in  the  disease,  this  color 
becomes  of  a  dark  or  chocolate  color,  and  finally  of  a  greyish  ashy 
hue,  when  gangrene  has  occurred. 

Seat  of  stranffulation. — Richter  believed  that  the  tendinous  rings 
were  always  the  seat  of  the  strangulation,  and  that  a  spasmodic 
contraction  of  them  prevented  the  return  of  the  hernia  into  the  abdo- 
men. But  a  more  accurate  study  of  the  pathology  of  hernia  has 
shown  that  in  the  great  majority  of  cases  the  strangulation  is  pro- 
duced by  the  neck  of  the  sac.  This  last  opinion  is  exclusively 
adopted  by  Malgaigne,  who  asserts  that,  when  a  real  strangulation  is 
present,  the  constriction  is  always  found  at  the  neck  of  the  sac  Yet, 
many  surgeons  are  of  the  opinion  that  the  tendinous  rings  may  be  a 
cause  of  strangulation,  which  cause  does  not  exclude  the  constriction 
produced  by  the  neck  of  the  sac. 

It  may  happen  that  the  constriction  at  the  neck,  which  strangulates 
the  hernia,  is  free  in  the  abdominal  rings ;  in  such  cases,  if  the  hernia 
be  reduced,  the  strangulation  by  the  neck  may  continue  within  the 
abdomen. 

The  neck  of  the  sac,  and  the  tendinous  rings,  are  not  the  only 
sources  of  strangulation.  Bands  in  the  interior  of  the  sac,  adhesions 
of  the  omentum,  etc.,  etc.,  may  exist,  which  can  produce  constriction, 
and  [Hrevent  the  passage  of  matters  in  the  intestine. 

Diagnom. — As  strangulated  hernia  may  require  the  performance 
of  an  operatiouf which  is  always  serious,  we  will  point  out  as  concisely 
as  possible  the  principal  symptoms  which  characterise  the  three  periods 
of  this  affection. 

Ist  Stage. — An  unreducible  tumour,  not  large,  painful  to  the 
touch ;  colicky  pains  diverging  from  the  tumour  into  the  abdomen  ; 
eructation  and  vomiting,  first  of  food,  then  of  bilious  matter,  and 
lastly  of  feces ;  constipation ;  meteorism  and  swelling  of  the  abdomen. 
These  symptoms  may  continue  from  a  few  hours  to  several  days. 


2d  Stag€. — ^Effunon  of  more  or  less  senim  into  the  sac ;  increase 
of  inflammation  and  pain ;  the  abdomen  becomes  painful  on  pressure, 
and  the  swelling  is  on  the  increase ;  nausea,  Tomiting  as  in  the  first 
stage ;  pulse  small  and  frequent ;  fisu^  pinched  and  expressive  of  great 
uneasiness. 

dd  Stage, — Gangrene  terminates  the  inflammation ;  the  pain  then 
ceases ;  hiccup  takes  the  place  of  vomiting ;  the  body  is  covered  with 
a  cold  sweat;  the  features  are  altered;  the  pulse  becomes  small, 
thready  and  intermittent ;  the  voice  is  broken  ;  the  tumour  becomes 
of  a  dusky  red  color,  and  frequently  crepitates  under  the  fingers.  The 
intestine  may  now  be  returned  into  the  abdomen,  and  efiusion  taking 
place  into  the  peritoneum  is  soon  foUowed  by  death.  In  some  cases, 
the  tumour  ulcerates  and  forms  an  opening  externally.  The  open 
intestine  adhering  to  the  external  wound,  forms  an  artificial  anu$  (see 
plate  67). 

The  picture  which  we  have  presented  will  enable  the  surgeon  to 
determine  upon  the  diagnostic  differences  between  a  ample  hernial 
obstruction,  and  a  case  of  strangulation  where  the  operation  is  called 
for;  we  shall  add  nothing  farther  in  relation  to  the  history  and 
pathology  of  the  disease. 

As  a  rule,  the  surgeon  should  always  attempt  reduction  by  the 
taxis  before  having  recourse  to  the  operation,  especially  if  the  strangu- 
lation be  recent  But  if  the  hernia  be  very  painful  and  of  long  stand- 
ing, it  is  better  not  to  increase  the  inflammation  by  untimely  manoeu- 
vres, and  to  perform  the  operation  at  once,  lest  its  chances  of  success 
may  be  diminished  by  being  deferred. 

TRXATMXNT   OF  HKBNIA. 

The  treatment  of  simple  hernia  may  be  either  curative  or  palliative. 
The  palliative  treatment  consists  in  avoiding  the  risk  of  accidents  by 
applying  a  proper  truss  in  such  a  manner  that  it  will  keep  the  hernia 
reduced  under  all  circumstances. 

The  object  of  the  curative  treatment  is  to  bring  about  an  absolute 
removal  of  the  disease. 

We  shall  treat  in  another  chapter  upon  the  various  manoeuvres  and 
operations  (taxis,  etc),  which  hernias  sometimes  require. 

Trusses  (Instruments,  plate  XVIIl.,  ^g,  1,  2,  3,  4,  5,  and  6). — A 
retentive  bandage  or  truss,  properly  applied,  keeps  the  parts  acca« 
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ratelj  and  perfectly  redaced,  and  thus  prevents  the  occurrence  of  acd* 
dents  which  might  complicate  the  hernia,  such  as  unreducibility, 
obstruction,  strangulation,  etc.  Trusses,  also,  when  properly  applied, 
may,  under  certain  conditions  regarding  the  age  of  the  patient  and  the 
state  of  the  disease,  effect  a  radical  cure  of  hernia.  It  is  therefore 
important  that  the  surgeon  should  be  thoroughly  acquainted  with 
their  proper  form  and  dimensions,  in  order  to  be  able  to  use  them 
with  the  greatest  possible  advantage. 

The  only  trusses  in  use  at  the  present  time  are  such  as  are  made  of 
a  narrow  strip  of  well  padded  elastic  steel,  which  is  covered  with 
leather,  and  terminated  by  a  pad,  either  fixed  or  movable,  and  of  a 
shape  which  is  varied  to  suit  the  case.  Formerly  sofl  bandages  were 
used,  made  of  leather,  linen,  or  some  other  non-metallic  substance. 
These  bandages  were  fixed  in  their  proper  position  by  means  of  a  belt 
made  of  some  soft  material,  and  the  pressure  required  for  keeping 
up  the  hernia  was  effected  by  means  of  a  spring  inserted  into  the 
pad. 

The  pads  of  spring  trusses  may  be  more  or  less  soft  They  are 
sometimes  made  of  wood,  ivory,  India  rubber,  etc.  The  union  of  the 
spring  or  body  of  the  truss  is  called  the  Tieck.  Buttons  are  affixed  to 
the  plate  to  which  the  pad  is  attached,  and  are  used  to  fasten  the 
leather  strap  which  extends  beyond  the  steel  spring  carried  around  the 
body. 

Another  strap  made  either  of  leather  or  cloth,  fastened  to  the  pos- 
terior part  of  the  truss,  is  brought  from  behind  forward  around  the 
thigh,  and  attached  to  one  of  the  buttons  upon  the  pad  plate.  This 
last  strap  keeps  the  truss  in  place  and  prevents  it  from  slipping  up. 
There  are  also  various  kinds  of  trusses  for  double  hernia. 

The  requisites  of  a  good  truss  are :  that  it  be  appropriate  to  the 
height  of  the  patient ;  and  that  it  maintains  a  moderate  and  continu- 
ous pressure  upon  the  tendinous  ring,  without  giving  annoyance  to 
the  patient 

Applieatian  of  truss. — ^The  patient  is  laid  down  upon  his  back  and 
the  truss  carried  around  the  pelvis ;  then  after  reducing  the  hernia, 
the  surgeon  keeps  it  in  this  condition  by  placing  one  hand  over  the 
inguinal  or  femoral  ring,  and  now  applying  the  pad  exactly  over  this 
pcnnt,  he  retains  it  in  this  position  by  buttoning  the  leather  belt  to  the 
back  of  the  pad;  he  then  carries  the  other  strap  around  the  thigh 
and  also  fastens  it  to  the  back  of  the  pad.    The  patient  then  rises 
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and  bj  walking  about  and  making  various  moTements  of  the  limbs, 
enables  the  surgeon  to  see  if  the  truss  keeps  the  hernia  firmly  and 
properly  in  place. 

When  a  truss  is  applied  to  a  femoral  hernia,  the  pad  should  be 
carried  below  Poupart's  ligament  Malgaigoe  thinks  that  in  some 
cases  movable  pads  are  decidedly  better  than  those  which  are  fixed; 
that,  in  oblique  inguinal  hernia,  the  pad  should  press  on  the  course 
of  the  canal,  and  on  the  internal  ring,  and  resting  upon  the  pubis 
but  slightly,  if  at  all;  that,  in  direct  hernia,  the  pad  ought  to  be 
larger,  fixed,  and  resting  upon  the  pubes;  that  hard  pads  are  in 
general  better  suited  for  compressing  the  canal,  and  soft  ones  for 
direct  hernia. 

BSDUCnON   OF   HXBKIA. 

Taxis, — The  name  of  taxis  is  given  to  the  various  manoeuvres  by 
which  surgeons  effect  the  return  of  the  protruded  organs  into  the 
abdomen.  Taxis  is  performed  by  means  of  the  hands  applied  directly 
upon  the  tumour. 

Position  of  the  patient, — This  should  be  such  that  the  abdominal 
muscles  will  be  in  a  state  of  complete  relaxation.  The  patient  should 
lie  upon  bis  back,  with  the  head  and  shoulders  slightly  raised  by 
means  of  pillows.  The  pelvis  should  also  be  elevated,  so  that  the 
back  will  be  in  the  most  depending  position,  and  the  tumour  some- 
what raised  as  regards  the  abdominal  cavity.  The  patient  lying  in 
this  position,  no  pressure  will  be  made  by  the  intestines  upon  the 
ring  through  which  the  hernia  is  expected  to  pass.  The  thighs 
should  then  be  flexed  upon  the  pelvis,  and  the  legs  flexed  upon  the 
thighs. 

General  rules. — Before  describing  the  special  manoeuvres  required 
for  the  reduction  of  either  variety  of  hernia,  we  will  quote  from  Mal- 
gaigne  the  following  general  rules,  which  are  applicable  to  the  great 
majority  of  cases :  1st,  Evacuate  the  bladder  to  augment  as  much  as 
possible  the  capacity  of  the  belly.  2d,  Advise  the  patient  to  breathe 
freely,  without  crying  out,  or  moving  the  head,  in  fact  to  keep  as 
quiet  as  possible.  Sd,  Make  but  slight  pressure  at  the  commence- 
ment, in  order  that  you  may  be  able  to  increase  it  by  degrees,  and 
continue  it  longer  without  bruising  the  hernia.  4th,  Return  first  the 
parts  that  last  protruded.  5th,  Return  them  in  the  same  direction  as 
they  came  out :  for  instance,  in  nvent  inguinal  hernia,  push  the  intea- 
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tnie  directly  backward^  nntil  the  eiternal  ring  is  passed,  then  back- 
ward, upward,  and  especiallj  outwards  along  the  course  of  the  canal, 
and  lastly  from  before  backward,  when  you  have  reason  to  think  that 
yoQ  have  reached  the  internal  ring.  In  congenital  and  long  standing 
hernia,  it  usually  suffices  to  push  the  parts  backwards  and  slightly 
upwards  to  effect  their  reduction.  6th,  Finally,  in  certain  exceptional 
caaea,  these  general  rules  fail,  and  the  patients  themselves  have  some 
peculiar  method  which  they  are  in  the  habit  of  employing,  which  it 
is  advisable  for  the  surgeon  to  adopt 

Mode  of  operating, — ^The  surgeon  takes  his  position  at  the  right 
of  the  patient,  and  embracing  with  one  hand  the  base  of  the  tumour, 
squeezes  it  gently  with  the  other,  with  the  view  of  distributing  equally 
throughout  the  hernia  the  solid  matter,  or  gas,  which  it  may  contain ; 
this  manoeuvre  exercising  a  general  pressure  towards  the  abdominal 
ring,  would  force  the  whole  of  the  hernial  contents  towards  the  point 
of  strangulation,  and  thus  render  the  reduction  impossible,  if  the  sur- 
geon did  not  take  care  at  the  same  time  to  compress  the  pedicle  of 
the  hernia,  in  order  to  concentrate  and  contract  the  contents  in  them 
towards  the  ring ;  this  last  measure  prevents  the  bearing  down  of  the 
whole  of  the  hernia  at  once  upon  the  ring,  but  allows  it  to  be  drawn 
outwards,  and  gradually  forced  along  in  the  direction  of  the  canal 
through  which  it  is  to  pass. 

Compression  may  also  be  made  upon  the  whole  of  the  tumour,  by 
applying  the  fingers  over  its  entire  surface.  In  some  cases,  those 
portions  which  lie  next  to  the  ring  are  returned  in  succession. 

To  aid  in  the  reduction,  the  patient  may  be  requested  not  to 
breathe,  that  in  this  way  the  action  of  the  diaphragm  upon  the  intes- 
tinal mass  may  be  prevented.  The  application  of  large  cupping  glasses 
upon  the  abdomen  has  also  been  recommended. 

It  is  very  difficult,  in  an  operation  of  this  nature,  for  the  surgeon  to 
confine  himself  to  one  manoeuvre  exclusively.  For  the  successful 
reduction  of  a  hernia,  he  should  try  simultaneously,  or  successively, 
the  various  methods  which  have  been  described  by  authors  for  this 
purpose.  The  essential  point  is,  to  return  the  hernia  in  the  same 
direction  which  it  took  when  coming  out.  During  the  performance 
of  reduction,  the  volume  and  hardness  of  the  tumour  may  regularly 
diminish,  and  then  suddenly  return  into  the  abdomen.  This  sudden 
reduction,  which  is  accompanied  by  a  gurgling  sound,  is  the  sign  of 


an  iptestinal  hernia.    Omental  hernia  usuaUy  returns  gradually  and 
without  noise. 

Cimtintuinee  of  the  taxU. — ^The  taxis,  when  continued  too  long,  may 
impair  the  chances  of  success  oi  the  operation  by  the  knife,  which  is 
required  after  the  failure  of  the  irarious  means  which  have  been  tried 
to  effect  reduction.  Amussat,  however,  recommends  the  continuance 
of  the  taxis  for  a  long  time,  and  presents  a  number  of  successful  cases 
in  support  of  his  opinion.  This  question  should  not  absolutely  be 
decided  a  priori.  The  surgeon,  th^r^re,  taking  into  consideration 
the  Yarious  circumstances  connected  with  the  accident,  must  regulate 
his  proceedings  accordingly. 


Platb  LXVL 
OPERATION  BY  DIVISION  OF  THE  8TRI0TURE. 

Fio.  I.  A  fold  of  skin  is  pinched  up  over  the  tumour,  and  trans- 
Terse  to  the  direction  of  the  fold  of  the  groin.  Thia  fold  of  skin  is 
held  on  the  inner  side  by  an  assistant,  and  on  the  outer  side  by  the 
left  hand  of  the  operator,  while  with  'the  bistoury  in  his  right  hand  he 
carefully  divides  it.  This  fold  of  skin  may  be  divided  from  within 
outwards,  by  plunging  the  bistoury  through  its  base,  with  its  edge 
looking  upwards. 

Fio.  2.  The  first  incision  (fig.  I)  should  divide  the  skin  and  sub- 
cutaneous cellular  tissue  only.  The  lips  of  the  wound  being  then 
held  apart,  the  tumour  a,  covered  by  its  several  layers,  is  brought  in 
view.  The  surgeon  proceeds  to  divide  these  envelopes,  layer  by 
layer,  with  the  bistoury  6,  which  is  slid  along  the  groove  of  the 
director  c, 

Fio.  3.  All  the  envelopes  of  the  hernia  having  been  successively 
divided,  the  surgeon  now  raises  up  a  fold  of  the  sac  with  the  forceps  a, 
and  makes  an  incision  in  it  with  the  bistoury  b. 

Fio.  4.  The  hernia  a  is  fairly  exposed;  6,  the  omentum.  A 
director  c,  is  introduced  between  the  hernia  and  the  point  of  its 
constriction. 

Fig.  6.  Division  of  the  stricture, — The  surgeon  having  slipped  one 
of  the  fingers  of  the  left  hand  beneath  the  neck  of  the  sac,  slides  along 
it  a  probe-pointed  bistoury,  a  portion  of  whose  blade  is  wound  with 
linen;  with  this  instrument  he  divides  the  stricture  in  a  direction 
directly  upwards. 

FiQ.  6.  Division  of  the  stricture. —  VidaVs  method, — ^The  surgeon 
18  introducing  the  bistoury  along  the  grooved  spatula,  a,  of  a  peculiar 
shape. 

DIVISION   OF  THE   BTRICTXntS   OF   IKGUIKAL   HERNIA. 

Tlie  operation  for  dividing  the  stricture  of  a  strangulated  hernia 
WM  first  proposed  and  described  by  Franco,  in  1561.    It  was  adopted 
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And  performed  still  later  bj  Ambrose  Par6,  and  was  finally  described 
and  perfected,  as  a  systematic  operation,  by  Dionis. 

The  instrumental  apparatus  consists:  of  an  ordinary  straight 
bistoury,  a  scalpel,  a  straight  probe-pointed  bistoury,  or  the  hernial 
bistoury  of  Pott,  or  Astley  Cooper.  These  bistouries  have  been  modi- 
fied in  Yarious  ways  (see  Instruments,  plate  XVI^  fig.  2,  4,  5,  6  and 
7) ;  a  director;  a  pair  of  blunt  scissors,  and,  also,  dissectkig  forceps. 
Several  fine  sponges  are  also  necessary  to  staunch  the  blood  which 
escape*^  during  the  performance  of  the  operation,  and  lastly,  various 
kinds  of  dressing ;  such  as  perforated  linen,  lint,  compresses,  bandages^ 
cerate,  etc. 

The  position  of  the  patient  should  be  such  that  the  abdominal 
muscles  are  in  a  complete  state  of  relaxation.  He  should  therefore  be 
laid  horizontally  upon  the  back,  the  shoulders  slightly  elevated  by 
means  of  a  pillow,  the  thighs  partially  flexed  upon  the  body,^  and  the 
legs  flexed  upon  the  thighs.  The  groin  should  be  shaved  if  required. 
The  operator  then  takes  his  position  on  the  right  of  the  pataent^  hav- 
ing the  necessary  assistants  by  his  side  and  opposite  him,  whose  duty 
is  to  hand  the  instruments,  sponge  away  the  blood,  and  to  render 
such  other  aid  as  may  be  required  during  the  performance  of  the 
operation. 

This  operation,  whose  object  is  to  relieve  the  strangulation  by 
dividing  the  stricture  which  produces  it,  consists  of  several  steps  in 
which  the  surgeon  incises  successively :  Ist,  The  skin ;  2d,  The  sub- 
cutaneous envelopes  of  the  hernia;  Sd,  The  hernial  sac;  4th,  The 
stricture ;  and  5th,  Effects  the  reduction  of  the  viscera,  which  con- 
cludes the  operation. 

Ist  Stage, — Incision  of  the  skin  (plate  66,  fig.  1). — ^The  incision 
should  be  made  in  the  direction  corresponding  to  the  greatest  diame- 
ter of  the  tumour,  and  proportionate  to  its  volume.  It  may  be  made 
either  from  within  outwards,  or  in  the  opposite  direction,  when  the 
skin  is  intimately  united  to  the  envelopes  of  the  hernia,  and  cannot 
be  raised  up  in  a  fold  by  it«clf.  In  this  case,  it  should  be  divided 
cautiously,  slowly  and  very  little  at  a  time.  The  essential  point  is 
not  to  wound  the  intestine.  When  the  skin  is  pliable  and  not  adhe- 
rent, or  but  slightly  so,  to  the  parts  beneath,  it  is  preferable  to  raise 
up  a  fold  of  it  over  the  tumour.  An  assistant,  holding  one  end  of 
this  fold,  the  surgeon  lifts  up  the  other  and  divides  it  either  from 
without  inwards,  or  from  within  outwards,  which  last  incifiioii  m 
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effected  by  plungrng  the  bistoury,  with  its  edge  looking  npvarjb, 
through  the  baee  of  the  fold. 

This  first  incision  is  only  carried  through  the  skin,  and  should 
extend  about  half  an  inch  above  and  below  the  tumour.  It  is  some- 
times necessary  to  make  a  crucial,  or  T  shaped  incision. 

After  the  incision  of  the  skfn  some  hemorrhage  takes  place  from 
the  divided  superficial  arteries ;  this  is  usually  trifiing  in  amount,  and 
rarely  requires  the  employment  of  a  ligature. 

2d  Stage, — Incision  of  the  etdhcutaneotis  envelopes  of  the  sac. — ^In 
this  stage  great  caution  and  delicacy  of  hand  is  required.  .  Some 
surgeons  make  the  incision  directly  from  without  inwards,  by  holding 
the  scalpel  like  a  pen,  and  carrying  its  edge  directly  over  the  tumour. 
The  safest  way  is  to  raise  up  with  the  forceps  each  layer  which  covers 
the  hernia  and  incise  it  to  a  limited  extent  horizontally  and  obliquely ; 
then  introducing  a  director  through  the  small  opening  thus  made, 
insinuate  it  beneath  the  layer  to  the  extremity  of  the  tumour,  and 
sliding  the  bistoury  with  its  edge  upward  along  the  groove,  divide  it 
tnrely  and  safely.  Divide  in  the  same  manner,  one  by  one,  all  of  the 
several  layers  of  the  hernia,  down  to  the  sac  Blunt  scissors  may 
also  be  employed  for  the  same  purpose.  The  number  of  the  envelopes 
varies.  We  have  enumerated  and  described  tliem  in  our  account  of 
the  surgical  anatomy  of  the  inguinal  and  femoral  regions.  But  the 
long  standing  of  a  hernia,  the  duration  of  its  strangulation,  etc.,  so 
modify  the  nature  and  relations  of  these  envelopes,  that  their  anatomy 
in  the  healthy  state  will  no  longer  serve  as  a  guide  to  the  surgeon, 
and  he  will  frequently  find  it  extremely  difficult  to  recc^ise  the  sac 
itself  among  the  abnormal  layers  produced  by  disease.  Serous  cysts, 
lumps  of  adipose  matter,  suppurating  lymphatic  glands,  an  old  sac, 
etc.,  etc,  may  obscure  the  operation,  and  give  rise  to  hesitation  and 
doubt  in  the  mind  of  even  the  most  experienced  surgeon. 

Yet  there  are  certain  signs  by  which  the  sac  can  be  recognised ; 
these  are,  its  smooth  and  polished  surface,  spherical  form,  the  fluctua- 
tion— which  indicates  the  prosence  of  serum,  and  itg  (lansparency — 
which  enables  th«  surgeon  to  recognise  the  intestine  or  omentum,  etc 

3d  Stage, — Incision  of  the  sac  (fig.  3). — The  sac  being  recognised, 
great  caution  should  be  used  in  opening  it,  to  avoid  wounding  the 
intestine.  To  eflfect  this,  the  surgeon,  with  a  pair  of  force})s,  takes  up 
a  fold  of  the  sac  lying  between  the  circumvolutions  of  the  intestines 
which  are  seen  beneath,  or  rather  opposite  the  omentum ;  this  portion 
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of  die  operation  is  rendered  easy  in  the  great  majority  of  cases,  owing 
to  the  serum  which  distends  the  interior  of  the  sac  A  slight  opening, 
close  to  the  jaws  of  the  forceps,  is  then  made  in  this  fold  of  the  sac, 
and  the  director  introduced  through  it,  upon  which  the  surgeon  pro- 
ceeds to  divide  the  sac,  first  upwards,  and  then  downwards,  through- 
out its  whole  extent  This  opening  idlould  be  made  as  nearly  as  pos- 
sible in  front,  and  a  little  to  the  outer  side.  The  surgeon  should  then 
satisfy  himself  that  the  sac  is  really  laid  open.  The  following  signs 
will  prove  undoubtedly  this  fact :  The  escape  of  a  quantity  of  serum 
after  the  incision,  the  &cility  with  which  the  finger  or  director  can 
be  carried  it)  every  direction  through  the  sac  when  there  are  no  adhe- 
sions, and  the  free  floating  of  the  intestine  and  omentum,  which  are 
only  adherent  at  a  point  correspondiug  with  the  abdominal  ring. 
We  should  add  that  some  hernias,  the  hernia  of  the  ccecum,  for 
instance,  have  no  sac  When  this  peculiarity,  which  is  very  rare, 
presents  itself^  the  intestine  is  easily  recognised  by  the  structure  of  its 
coats. 

In  the  majority  of  cases,  the  color  of  the  intestine  varies  according 
to  the  length  of  time  which  it  has  been  strangulated.  Its  surface  is 
vascular ;  its  more  or  less  deep  reddish  brown  color  may  be  masked 
at  some  points  by  a  layer  of  plastic  lymph.  The  omentum  may  be 
slightly  unfolded  when  it  has  contracted  no  adhesions.  Figures  4,  5, 
and  6,  represent  a  fold  of  intestine,  as  it  appears  after  the  opening  of 
the  sac. 

4th  Stage, — Division  of  the  stricture, — Before  performing  the 
operation  for  division  of  the  stricture,  the  surgeon  should  introduce 
his  finger  and  examine  the  neck  of  the  sac,  and  carefully  execute  such 
manipulations  upon  the  protruded  intestine  as  will  favor,  if  possible, 
its  reduction  without  having  recourse  to  the  knife. 

The  seat  of  the  stricture  being  satisfactorily  recognised,  and  its 
division  being  deemed  indispensable,  the  operation  can  be  performed 
by  either  of  the  two  following  methods:  1st,  By  the  division  of  the 
stricture  to  a  pro|)er  extent  on  the  side  opposite  to  that  u|>on  which 
the  vessels  are  located ;  2d,  By  making  several  incisions  at  different 
points  of  the  seat  of  strangulation ;  these  incisions,  which  are 
numerous,  but  very  short,  have  been  reduced  to  a  method  by  Vidal 
(de  Cassis). 

The  stricture  is  divided  with  a  probe-pointed  bistoury,  either 
straight,  convex,  or  concave.    In  plate  XVI.,  we  have  e>(hibited  the 
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principal  models  of  instruments  recommended  for  this  purpose.  The 
straight  probe-pointed  bistoury  (plate  1,  fig.  3),  is  generally  preferred; 
the  blade  is  wound  with  adhesive  plaster,  to  within  half  an  inch  of 
the  pointy  leaving  just  sufficient  of  the  edge  bare  to  divide  the  stric- 
tore.  The  instrument  may  be  slid  along  the  index  finger,  or  the 
grooYe  of  the  director  (fig.  4  and  5).  When  the  finger  cannot  be 
carried  up  as  far  as  the  point  of  stricture,  the  director  must  be  used ; 
but  if  the  nail  can  be  insinuated  beneath  the  constriction,  the  bistoury, 
hud  flat  upon  the  finger,  should  be  slid  along  it  until  it  has  passed 
Tinder  the  point  of  stricture,  when  its  edge  being  turned  upward,  by 
the  pressure  of  the  finger  upon  the  back,  the  stricture  is  divided.  The 
indei  finger  may  then  be^iftiroduced  still  farther,  and,  if  iicccssjiry, 
the  incision  enlarged.  During  this  portion  of  the  operation,  the 
aaristants  separate  the  lips  of  the  wound,  and  draw  ;it>ido  the  intes- 
tines, which,  if  allowed  to  come  in  contact  with  the  instrument,  might 
either  be  wounded,  or  embarrass  the  surgeon. 

Vidal  has  invented  a  grooved  spatula  along  which  the  bistoury  is 
oarried  (Instruments,  plate  XVL,  fig.  3).  This  spatula  is  particularly 
naeful  when  the  surgeon  cannot  follow  with  his  eye  the  course  of  the 
inatmment.  The  tip  of  the  spatuli^  first  inserted  between  the  hernia 
and  the  stricture.  The  grooved  face  of  the  spatula  is  turned  upwards, 
or  towards  the  point  of  strangulation,  and  the  bistoury,  lying  fiat,  is 
BO  slid  along  this  face  that  it  can  do  no  injury  to  the  adjacent  parts. 
When  the  stricture  is  reached,  the  knife  is  turned  upon  its  axis  so  as 
to  bring  the  edge  upward,  and  the  division  is  effected  by  scraping  as 
well  as  cutting.  This  spatula  intervening  between  the  knife  and  the 
intestines,  protects  the  latter  from  injury. 

We  have  said  above  that  it  was  advisable  to  attempt  to  effect 
reduction  before  having  recourse  to  the  division  of  the  stricture  ;  but 
it  must  not  be  forgotten  that  the  seat  of  strangulation  is  more 
frequently  in  the  neck  of  the  sac  than  at  the  tendinous  rings.  In 
some  cases  the  hernia  might  be  reduced  along  with  the  sac,  but 
itrangulation  by  the  neck  of  the  sac  might  still  continue  although  the 
whole  was  returned  into  the  abdomen.  The  surgeon  should  there- 
fore ascertain  beyond  a  doubt  the  exact  seat  of  the  strangulation.  It 
ihonld  not  be  forgotten  that  some  hernial  sacs  have  several  necks, 
and  that  the  seat  of  strangulation  may  be  very  much  extended,  reach- 
ing even  as  far  as  the  internal  abdominal  ring.  It  is  only  by  cautious 
examination,  and  even  successive  divisions  of  strictured  points,  tL  it 
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the  surgeon  becomes  Mij  aware  of  all  the  difficnltieB  which  maj 
complicate  the  operation. 

Authors  are  divided  in  opinion  r^arding  the  direction  and  extent 
of  the  incision  to  be  made  for  reKeiing  the  atrictnre.  When  the 
external  ring  is  the  seat  of  strangulation,  and  the  neck  of  the  sac  oao 
be  drawn  out  of  the  inguinal  canal,  the  diTision  of  the  stricture  is 
idways  easy,  and  there  is  no  danger  of  wounding  the  epigastric  arterj. 
But  when  the  stricture  is  higher  up  and  the  surgeon  cannot  asoer^ 
tain  if  the  hernia  be  direct  or  indirect,  great  prudence  must  be 
exercised. 

We  refer  to  plates  60,  61,  and  64,  for  the  description  of  these 
important  anatomical  relations.  By  dividing  the  stricture  directlj 
upward  there  is  less  ridk  of  wounding  important  organs.  By  limiting 
the  incision  to  some  two  lines  in  length  there  is  no  danger  of  wound- 
ing the  artery.  When  the  hernia  is  oblique,  the  incision,  if  made  to 
the  outer  side,  can  be  carried  fieirther  without  danger,  the  extent  bdng 
always  proportioned  to  the  organs  to  be  reduced.  To  effect  this 
result,  it  is  frequently  preferable  to  have  recourse  to  the  operatioQ  by 
several  incisions  which  has  been  recommended  by  Vidal. 

Division  of  the  itrietun  by  tewrcd  ineitions. — In  cases  where  it  is 
necessary  to  enlarge  the  abdominal  opening  considerably,  instead  of 
making  one  large  incision,  which  would  increase  the  risk  of  hemor- 
rhage, Vidal  makes  three,  four,  or  even  more,  each  from  one  to  two 
lines  in  length. 

Malgaign^s  method. — Malgaigne  makes  the  incision,  not  along  the 
sac  and  scrotum,  but  upon  the  exact  spot  where  the  strangulatioQ 
appears  to  be,  and  prolongs  the  incision  above  and  below,  according 
to  the  fatness  of  the  patient,  and  the  siie  of  the  hernia.  All  the 
tissues  are  thus  divided  down  to  the  peritoneum,  and  there  is  nothing 
to  fear  from  the  vessels  as  the  surgeon  has  them  under  his  eyes,  and 
can  put  them  to  one  side  or  the  other  as  may  be  desirable.  If  the 
strangulation  is  caused  by  the  fibrous  rings,  the  surgeon  need  not 
touch  the  sac,  and  may  reduce  the  hernia.  But  if  this  is  not  the  case, 
he  divides  the  neck  from  without  inwards,  by  very  slight  and  cautious 
incisions;  or  rather,  if  the  stricture  appears  to  be  very  strong,  he 
makes  a  small  incision  in  the  peritoneum,  either  above  or  below  the 
neck,  and  slides  a  director  beneath  it,  upon  which  he  completes  the 
incision. 

Malgaigne  asserts  that  his  method  has  this  advantage, — that  it 
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enables  the  surgeon  to  see  eveiything  as  he  goes  on ;  and  secondly, 
that  the  stricture  is .  reached  by  the  shortest  route,  and  the  least 
amount  of  cutting;  and  thirdly,  that  it  does  not  include  the  scrotum 
and  sac,  and  thus  avoids  making  a  wound  which  is  useless  at  best, 
and  whose  suppuration  and  cicatrization  is  only  an  additional  compli- 
catioiL  Am  a  recommendation  of  his  method,  Mblgaigne  cites  the 
case  of  a  very  large  scrotal  hernia,  in  which  he  performed  this  opera- 
tion. The  neck  was  situated  on  a  level  with  the  abdominal  ring;  the' 
neck  was  opened,  and  during  the  first  few  days  after  the  operation  the 
sac  filled  up  with  a  quantity  of  fluid,  which  was  gradually  absorbed 
as  the  inflammation  of  the  wound  above  diminished,  and  the  patient 
recovered  without  further  inconvenience.  (Maloaigns's  Operative 
Surgery.) 

5th  A^to^e. — Reduction, — ^In  cases  of  intestinal  hernia,  when  the 
intestine  itself  is  healthy,  it  should  be  drawn  out  a  little  in  order  to 
break  up  such  feeble  adhesions  as  may  exist ;  by  moderate  pressure, 
the  gas  contained  in  the  intestines  can  be  forced  into  the  abdo- 
men, and  the  reduction  gradually  efiected  by  first  returning  those 
portions  which  lie  immediately  adjacent  to  the  ring.  When  a  part 
of  the  omentum  comes  down  with  the  intestines,  it  should  be  the 
last  returned. 

When  gangrene  has  attacked  any  portion  of  the  intestines,  the 
treatment  varies  according  to  the  extent  of  the  gangrene.  If  there 
be  any  doubt  concerning  the  presence  of  gangrene,  Vidal  advises  the 
surgeon  to  remove  with  the  bistoury  a  very  small  and  thin  slice  of 
the  intestine  at  the  diseased  point.  If  the  circulation  be  still  active,  a 
laige  drop  of  blood  will  immediately  form  on  the  wound ;  but  if,  on 
the  contrary,  the  intestine  is  gangrenous,  the  wound  will  remain  dry ; 
if  the  first  condition  exists,  the  intestine  should  be  returned ;  if  Uie 
second,  it  should  not  be  reduced.  When  there  is  a  doubt,  tba  part 
supposed  to  be  gangrenous  should  be  retained  at  the  wound.  If  gan- 
grene be  present,  the  fecal  matters  can  be  expelled  at  the  opening  in 
the  abdomen.  It  may  happen  that  the  intestine  has  b^en  perforated 
by  the  bistoury ;  in  such  cases,  the  surgeon  should  be  governed  by  the 
nature  and  extent  of  the  wound,  and  have  recourse  to  one  or  other  of 
the  methods  which  we  have  described  above  (wounds  of  the  intes- 
tines). Fmally,  when  the  intestine  is  gangrenous  to  a  great  extent, 
the  surgeon  should  fasten  the  ends,  both  above  and  below  which  are 
bealthj,  to  the  ring,  to  facilitate  the  passage  of  fecal  matter  by  the 
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upper  end  of  the  gut  and  the  external  wound,  thus  establishing  an 
artificial  anus,  which  can  be  cured,  if  desirable,  at  some  future  time. 
It  may  perhaps  be  possible  to  remove  the  gangrenous  portions  entirely, 
and  bring  the  healthy  parts  together  by  means  of  sutures,  and  then 
return  the  intestine. 

Whenever  it  becomes  necessary  to  establish  an  artificial  anus,  care 
must  be  taken  not  to  break  up  the  adhesions  which  may  exist  between 
the  end  of  the  intestine  and  the  neck  of  the  sac;  for  the  destruction 
of  these  adhesions  would  render  the  intestine  liable  to  return  into  the 
abdomen.  If  the  strangulation  prevents  the  fecal  matter  from  escaping 
freely  externally,  a  female  catheter  may  be  introduced  into  the  uppc^r 
end  of  the  intestine ;  but  if  this  introduction  be  impossible  or  danger- 
ous, owing  to  the  presence  of  adhesions  which  ought  not  to  be  broken 
up,  the  surgeon  should  carefally  incise  the  sac  to  the  outer  side. 

Gangrene  of  the  omentum  requires  a  different  treatment,  according 
to  the  extent  of  the  disease  and  the  quantity  of  the  omentum  pro- 
truded. When  the  disease  is  extensive,  the  omentum  should  be 
unfolded  and  the  diseased  portion  all  removed  down  to  the  sound 
parts ;  the  bleeding  vessels  should  then  be  tied  one  by  one,  and  all  this 
portion  of  the  omentum  listened  at  the  opening  of  the  ring. 

Dressing, — After  thoroughly  cleaning  the  bottom  and  lips  of  the 
wound,  a  piece  of  perforated  linen  spread  with  cerate  should  be 
applied  over  it;  upon  this  piece  of  linen,  lint  enough  should  be  laid  to 
fill  up  the  wound,  and  over  all  a  few  compresses,  which  are  hf'ld  in 
position  by  means  of  a  spica  bandage^  tlius  completing  the  dressing. 
[In  this  country  the  lips  of  the  wound  are  generally  brought  together 
by  sutures,  unless  an  artificial  anus  is  inevitable,  and  immediate  union 
effected — appropriate  pressure  being  effected  by  bandages. — Ed.] 

FEMORAL   HERNIA. 

In  plates  60,  61,  and  64,  and  the  description  which  accompanies 
them,  we  have  pointed  out  the  principal  anatcynical  relations  of  femo- 
ral hernia. 

When  the  ccecum,  or  the  sigmoid  flexure  of  the  colon  protrude 
where  they  are  uncovered  by  peritoneum,  they  form  a  hernia  without  a 
sac.  With  tliis  exception,  femoral  hernia  consists  of  very  much  the  same 
elements  as  inguinal  hornia.  At  first,  it  takes  its  direction  downwards 
in  the  sheath  of  the  femoral  vessels,  then  passes  through  the  cribri- 
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form  fascia,  when  its  course  changes  and  it  mounts  up  towaids  the 
abdomen,  beneath  the  skin  and  the  laminae  of  the  sub-cutaneous  cellu- 
lar tissue.  In  the  great  majority  of  cases,  the  neck  of  the  sac  is 
formed  on  a  level  with  the  opening  through  the  cribriform  fascia,  and 
here  also  is  the  seat  of  strangulation,  when  it  is  produced  by  the  ten- 
dinous ring  of  the  cribriform  fascia.  But  when  the  strangulation 
takes  place  at  the  superior  orifice  of  the  canal  or  in  the  canal  itself, 
the  neck  of  the  sac  is  the  cause  of  stricture.     (Malgaigne.) 

The  remarks  which  we  have  made  concerning  taxis,  as  employed 
in  inguinal  hernia,  are  also  applicable  to  femoral  hernia.  We  will 
only  observe  that  the  protruded  parts  must  be  returned  by  following 
the  various  windings  of  the  canal. 

Division  of  the  stricture, — The  surgeon  may  make  a  simple  inci- 
sion, or  one  in  the  shape  of  an  inverted  T,  according  to  the  nature  of 
the  case ;  the  main  incision  should  be  parallel  to  the  largest  diameter 
of  the  tumour.  As  the  various  tissues  which  cover  the  hernia  are 
thin,  the  surgeon  must  proceed  with  caution,  it  being  frequently 
impossible  to  raise  up  a  fold  of  skin  over  the  tumour.  The  layer 
which  immediately  covers  the  sac  is  very  thin,  and  may  be  mistaken 
for  the  sac  itself;  little  lumps  of  fat,  sheathed  in  the  sac,  and  seen 
through  that  layer,  may  be  mistaken  for  the  omentum,  and  give  rise 
to  a  fatal  error.  It  is  therefore  necessary  for  the  surgeon  to  proceed 
with  caution  in  incising  the  coverings  of  the  hernia,  in  order  to  avoid 
the  error  of  attempting  to  divide  the  stricture  before  opening  the  sac, 
when  it  is  formed  in  reality  by  the  neck  of  the  sac  itself. 

The  recent  researches  of  modem  surgery  have  induced  surgeons  to 
abandon  the  modes  of  dividing  the  stricture  which  were  formerly 
d&(cribed  by  authors.  Demeaux  has  demonstrated  that  the  seat  of 
strangulation  is  at  the  tendinous  ring  of  the  cribriform  fascia,  at  which 
point  the  neck  of  the  sac  in  this  variety  of  hernia  is  never  the  cause 
of  stricture.  The  stricture  may  therefore  be  divided  upward  and  out- 
ward with  safety ;  if  the  incision  were  made  in  a  downward  direction 
there  would  be  danger  of  wounding  the  saphena  vein.  If  after  the 
division  of  the  tendinous  ring,  the  surgeon  concludes  that  the  stran- 
gulation is  caused  by  the  neck  of  the  sac,  he  can  draw  this  out  and 
readily  divide  it 
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UMBIUOAL    HERNIA. 


Taxis  and  bandages, — ^This  variety  of  hernia  may  be  easily  reduced 
by  means  of  the  taxis,  when  it  is  maintained  in  its  proper  position  by 
means  of  peculiar  kinds  of  trusses  or  bandages.  In  children,  a  few 
discs  of  cork  are  applied  which  are  kept  in  position  by  a  bandage 
around  the  body,  by  which  means  a  radical  cure  is  easily  obtained. 
Ligature  of  the  sac  has  also  been  proposed.  This  method,  which 
has  been  successfully  practised  by  Desault  and  Dupuytren,  has 
been  disapproved  of  by  Sabatier,  Scarpa,  and  Astley  Cooper,  who 
have  asserted  that  it  produced  convidsionB  in  children,  and  also 
inflammation  of  the  sac. 

Division  of  the  stricture, — Umbilical  hernia  may  be  either 
obstructed,  or  strangulated,  and  require  an  operation  for  the  division 
of  the  stricture.  It  must  be  remembered  that  the  envelopes  are  very 
thin,  and  that  the  sac  contains  little  or  no  serum,  which  facts  render 
the  operation  delicate.  The  surgeon  then  very  cautiously  makes  a 
crucial  incision,  4-,  or  one  in  the  form  of  a  T.  As  umbilical  hernia 
is  very  rarely  strangulated  by  the  neck  of  the  sac,  some  authors  have 
advised  that  the  fibrous  ring  alone  should  be  divided,  without  touch- 
ing the  sac,  in  order  to  avoid  the  risk  of  a  consecutive  inflammation 
of  the  peritoneum ;  a  good  recommendation,  which  should  be  followed 
when  the  hernia  is  large,  and  it  is  not  necessary  to  lay  bare  the 
viscera.  Division  of  the  stricture  by  several  small  incisions  is  prefer- 
able to  one  large  incision,  but  if  a  single  incision  is  employed  it  should 
be  directed  upward,  and  to  the  left  side,  in  order  to  avoid  injuring  the 
remains  of  the  urachus  and  the  umbilical  vessels. 
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Plati  Lxvn. 

ARTIFICIAL     ANUS. 

Fio.  1.  Artificial  anuSy  opening  externally  by  two  orifices, — The 
upper  portion  of  the  intestine,  n,  and  the  lower  portion,  6,  open  at  the. 
groin,  each  by  a  separate  orifice  in  the  skin,  d  and  e;  c,  the 
mesentery. 

Fio.  2.  Artificial  onuf,  opening  externally  by  a  single  orifice. — a, 
the  upper  portion  of  the  intestine ;  6,  the  lower  portion  terminating 
by  a  cuMe^aac ;  e,  partition  formed  by  the  contact  of  thd  walls  of 
these  two  portions ;  </,  the  external  orifice  of  the  upper  portion. 

Fio.  8.  Theoretical  figure,  representing  the  formation  of  the  parti- 
iion.-^a,  the  upper  end ;  6,  tlie  lower  end ;  c,  the  partition  formed  by 
the  contact  of  the  walls  of  these  two  ends ;  e,  the  mesentery ;  d,  the 
external  orifice  of  the  upper  end. 

In  this  figure  the  partition,  c,  reaching  as  far  as  the  external  orifice. 
dj  prevents  all  matters  from  passing  into  the  lower  end,  6,  and  directs 
them  externally  in  the  course  of  the  arrow. 

Fio.  8  6m.  Theoretical  figure,  showing  the  formation  of  the  funnel- 
shaped  opening. — The  mesentery,  by  drawing  the  partition  c'  inwards, 
leaves  the  passage  free  from  the  upper  into  the  lower  end  of  the  gut 
The  space,  d',  lying  between  the  partition  and  the  external  orifice,  has 
been  described  by  Scarpa  under  the  name  of  the  m.emhranous  funnel. 

Fio.  4.  The  memhranous  funnel,  after  Scarpa  —a  a,  the  perito- 
neum ;  h,  the  upper  end  of  the  intestine ;  c,  the  lower  end  ;  d,  the 
mesentery ;  e,  the  partition.  A  stylet,  g,  is  introduced  through  the 
entaneous  orifice  into  the  membranous  funnel ;  /,  its  external  wall ; 
h  h,  anterior-superior  spines  of  the  ilium. 

Fio.  6.  Application  of  Dupuytren^s  enterotome. — The  instrument  a, 
ia  introduced  through  the  external  wound,  and  the  partition  grasped 
between  its  jaws. 

Fio.  6.  Application  of  a  circular  pair  of  forceps,  a,  for  ineision  of 
ikehawiL 


ABTIFIOIAL     ANUS. 

PATHOLOOIOAL    AKATOlfr. 

{PlaU  67.) 

Whilst  speaking  of  the  various  acddentB  which  are  liable  to  result 
from  a  strangulated  hernia,  we  mentioned  that  it  might  terminate  in 
gangrene  of  the  intestine,  producing  ulceration  of  the  tumor,  and  gir- 
ing  passage  externally  to  fecal  matters  through  a  fistulous  opening  in 
the  fold  of  the  groin.  This  opening,  becoming  permanent,  and  per- 
mitting constantly  the  free  passage  of  the  fecal  matter,  forms  that 
variety  of  disease  to  which  the  name  of  curtificial  anus  has  been  given. 
We  shall  proceed  to  describe  the  various  surgical  operations  employed 
in  the  treatment  of  this  disease,  and  also  describe  further  on  the  opera- 
tion for  artificial  anus.  The  condition  of  the  intestine,  both  above 
and  below  the  opening,  should  be  thoroughly  ascertained,  for  upon  it 
the  curability  of  the  disease  depends.  Sometimes,  the  artificial  anus 
consists  of  a  number  of  small  external  openings,  at  a  variable  distance 
from  the  intestine ;  in  other  cases,  the  walls  of  the  upper  and  lower 
end  of  the  gut  lie  in  contact,  and  parallel  to  each  other,  and  open  ex- 
ternally by  two  distinct  openings.  Fig.  1,  plate  67,  exhibits  this 
arrangement :  a,  the  upper  end ;  6,  the  lower  end ;  d  and  e,  the  two  ex- 
ternal openings,  corresponding  to  the  two  ends  of  the  intestine. 

The  upper  end  of  the  intestine  may  communicate  externally  by  a 
single  opening  (fig.  2,  d)  and  the  lower  end  6,  agglutinated,  but 
separated  from  it,  by  the  septum  c. 

It  is  important  that  the  surgeon  should  be  familiar  with  the  arrange- 
ment presented  in  fig.  8,  where  the  walls  of  both  ends  of  the  intestine 
are  brought  closely  in  contact.  These  walls  c,  form  a  species  of 
valvular  septum,  which  prevents  the  free  passage  of  the  fecal  matter 
from  the  upper  end  a  into  the  lower  end  6.  This  septum  is  called  by 
the  French  riptron,  or  the  spur.    We  shall  describe  farther  on  the 
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yarioos  methods  which  have  been  adopted  for  destroying  this  spur,  or 
projecting  partition,  and  thus  allowing  a  free  passage  of  the  feces  from 
the  upper  into  the  lower  portion  of  the  intestine. 

Membranous  funnel. — The  mesentery,  in  consequence  of  its  con- 
nection with  both  ends  of  the  intestine,  always  tends  to  retract  them 
into  the  abdomen,  by  drawing  them  away  from  its  parietes.  The 
projecting  partition  or  spur,  as  well  as  the  intestine,  under  the 
influence  of  this  constant  traction,  has  a  tendency  to  increase  its 
distance  from  the  external  abdominal  opening.  The  cellular  tissue 
which  unites  the  external  opening  with  the  intestine,  yields  by 
d^^rees  (fig.  3,  d),  and  the  feces  thus  pass  by  the  projecting  spur 
into  the  intestine  below,  without  meeting  with  any  obstacle  from  it,  or 
escaping  externally.  The  fecal  matters  thus  passing  without  diffi- 
culty from  the  upper  into  the  lower  portion  of  the  intestines,  the 
disease  cures  itself.  Scarpa  has  given  the  name  of  membranous 
funnel  to  this  space  between  the  ends  of  the  gut  and  the  external 
opening,  which,  forming  by  degrees,  naturally  and  gradually  effects  a 
cure  of  the  artificial  anus.  We  have  borrowed  from  Scarpa  a  design 
(fig.  4)  which  exhibits  this  membranous  funnel. 

Our  previous  remarks  show  the  importance  of  ascertaining  the  con- 
dition of  both  ends  of  the  intestine.  Their  condition,  in  fact,  should 
serve  as  a  basis  upon  which  the  surgeon  makes  choice  of  the  method 
of  treatment  to  be  adopted. 

MODES   OF    OPERATING. 

Palliative  treatment. — The  object  of  this  mode  of  treatment  is  to 
regulate  and  modify  the  evacuation  of  the  fecal  matter,  and  to  prevent 
any  accidents  which  might  result  from  the  obliteration  of  the  opening 
through  the  abdominal  walls.  Dilatation  of  the  opening  and  of  the 
npper  end  of  the  intestine,  may  be  effected  by  means  of  lint  tents,  by 
some  species  of  dilatable  roots,  pieces  of  prepared  sponge,  &c.  A 
variety  of  plugs  have  been  invented,  whose  form  varies  according  to 
the  nature  of  the  case.  The  edges  of  the  opening  may  be  supported 
bj  means  of  a  wooden  or  ivory  disc,  with  an  opening  in  its  centre, 
which  can  be  opened  or  closed  at  pleasure.  Communication  between 
the  two  portions  of  the  intestine  may  be  kept  up  by  means  of  a  large 
gam  elastic  catheter,  one  extremity  of  which  is  inserted  into  the  upper 
and  the  other  into  the  lower  end  of  the  intestine ;  the  fecal  matters 
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thus  past  readily  from  one  portion  of  the  intestine  to  the  other  through 
this  duct  We  shall  not  enter  into  a  detailed  deacription  of  all  the 
instnunente  which  have  been  invented  for  this  palliative  treatmenti 
None  of  them  answer  fiilly  the  proposed  end,  and  the  disease  itself 
threatens  so  many  serious  dangerSi  that  it  is  better  to  have  reooone  to 
some  mode  of  treatment  which  promises  to  eflfoct  a  rascal  cure. 

Curative  treatment, — Before  attempting  to  produce  an  oUiteradon 
of  the  abnormal  anus,  the  suigeon  should  first  direct  his  attention  to 
the  treatment  of  the  complications  which  90  ofien  accompany  this 
disease. 

When  there  are  several  openings  in  the  skin,  they  may  all  be  united 
into  one.  Sometimes  there  is  a  protrusion  of  the  intestine  and  ever- 
sion  of  its  mucous  membrane ;  in  such  cases,  the  surgeon  must  reduce 
the  tumour,  by  making  methodical  compression  upon  it  from  its  apex 
to  its  base.  Reduction  of  the  intestine  may  be  impossible ;  in  such 
cases,  the  operati<m  may  be  &oilitated  by  enhugiag  the  abdominal 
orifice,  by  means  of  several  short  incirions  through  the  skin  down  to 
the  peritoneum.  Dilatation  may  also  be  employed  successfully  in 
cases  where  the  abdominal  opening  is  too  small.  These  different 
complications  frequently  require  a  long  continued  treatment,  which 
being  successful,  the  surgeon  then  proceeds  to  destroy  the  projecting 
spur,  if  one  exists,  in  order  to  facilitate  the  passage  of  the  feces 
from  one  portion  of  the  intestine  to  the  other,  and  to  obliterate  the 
external  opening. 

Destruction  of  the  projecting  epur. — Deeaulfe  method. — Desault 
commenced  by  dilating  both  ends  of  the  intestine  by  means  of  lint 
tents,  which  he  regularly  increased  in  size.  Fifteen  days  were  fre- 
quently required  to  produce  a  satisfactory  dilatation,  which  being 
effected,  he  inserted  a  conical  plug  into  the  opening,  thus  forcing 
the  spur  back  towards  the  abdomen,  and  leaving  the  two  ends  of 
the  intestines  opposite  to  each  other.  When  the  feces  passed  freely 
firom  one  portion  of  the  intestine  into  the  other,  slight  compression, 
on  the  external  opening  only,  prevented  the  passage  of  all  matters 
externally,  and  cicatrisation  was  gradually  produced.  Desault  alto 
used  an  ebony  cross  to  push  back  the  spur.  Both  of  these  methods 
may  produce  distention  of  the  abdomen,  colics,  the  retention  of  the 
feces,  and  otlier  symptoms. 

To  avoid  preventing  the  passage  of  the  feces,  Fayet,  and  still  later, 
Colombe,  proi)osed  to  use  a  gum-elastic  catheter  of  large  size,  in  plaoe 
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of  the  plug  and  ebony  croee.  The  body  of  the  catheter  oompreeted 
the  spur,  while  its  extremities,  inserted  in  each  portion  of  the  inte*- 
tme,  allowed  the  free  passage  oi  the  feces.  This  method  was 
adopted  by  Velpean,  but  the  patient  died  of  peritonitis  three 
days  after. 

Compression,  as  Vidal  de  Cassis  judiciously  remarks,  is  not  suffi- 
cient ;  it  cannot  be  methodically  performed,  for  a  fulcrum  on  the 
abdominal  side  is  wanting,  and  as  the  spur  is  not  placed  between  the 
force  applied  and  a  corresponding  resistance,  the  result  is,  that  it  is 
not  really  compressed,  but  only  pushed  backward.  If  the  force  is 
increased,  the  compression  may  be  dangerous,  for  the  adhesions,  being 
pulled  upon,  may  be  broken  up. 

Incisim  of  the  bowel  {EnteroUmt/). — ^The  object  of  this  operation 
is  the  removal  of  the  projecting  partition  between  the  open  ends  of 
the  bowel.  It  was  first  described  by  Scbmalkalden,  in  1798.  He 
passed  a  needle  armed  with  a  thread  through  the  base  of  the  spur, 
and  by  tying  the  two  extremities  of  the  thread,  eflfected  its  removal 
by  ligature.  In  1809  this  operation  was  successfully  performed  by 
Physick. 

DupuytrerCe  method. — ^The  operation  of  enterotomy  was  systema- 
tized by  this  surgeon.  Fear  of  perforating  the  intestine  with  the 
needle  suggested  to  him  the  idea  of  producing  adhesion  between  the 
walls  of  the  bowel  lying  in  contact  with  each  other  and  forming  the 
spur. 

He  employed  a  variety  of  forceps,  to  which  the  name  of  enterotome 
was  given  (see  Instruments,  plate  XV.,  fig.  7).  He  compressed  the 
spur  between  the  jaws  of  the  forceps,  and  gradually  increased  the 
compression,  until  its  vitality  was  destroyed  by  the  process  of 
sloughing. 

The  enterotome  consists  of  two  distinct  branches,  which  can  be 
introduced  separately,  one  into  the  upper,  and  the  other  into  the 
lower  portion  of  the  intestine.  These  branches  are  joined  together  in 
the  same  way  as  obstetric  forceps,  and  tightened  by  means  of  a  screw 
attached  to  the  handles.  The  pressure  of  the  forceps  produces,  first, 
adhesion  of  the  walls  of  the  intestine  which  lie  in  contact,  and  after- 
wards, division  of  the  part  compressed.  The  instrument  should  be 
allowed  to  remain  for  several  days,  and  is  fixed  in  position  by  means 
of  bandages,  which  prevent  it  from  moving  about  and  producing  a 
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painful,  dragging  sensation  npon  the  intestines.  In  the  couree  of 
seven  or  eight  days,  the  division  is  completely  effected,  and  the  instin* 
ment  detaches  itself  spontaneously. 

Delpech  invented  an  enterotome  whose  jaws  were  terminated  hy 
undulations  resembling  the  half  of  a  walnut  shell  The  extremity  of 
these  forceps  is  larger  tban  those  of  Dupuytren,  and  more  difficult  of 
application. 

Listard  has  invented  an  instrument,  which  is  terminated  by  two 
oval  rings,  an  inch  and  a  third  in  length,  by  two  thirds  of  an  inch  in 
width ;  one  of  these  rings  has  a  groove  around  its  margin  for  receiv- 
ing a  corresponding  projection  of  the  other.  The  branches  touch  only 
at  the  rings,  which  are  applied  upon  either  side  of  the  projecting  par- 
tition, so  as  to  detach  a  portion  of  it,  and  thus  give  passage  to  the 
feces  without  allowing  them  to  escape  externally. 

Jobert  thinks  the  enterotome  should  be  applied  only  for  the  purpose 
of  producing  adhesions.  In  the  course  of  forty-eight  hours  adhesions 
are  generally  formed ;  the  instrument  should  then  be  withdrawn,  and 
after  waiting  a  day  or  two  longer  for  union  to  become  more  firm,  the 
surgeon  should  excise  the  septum  with  the  scissors,  taking  care,  how- 
ever, to  keep  within  the  limitB  of  the  adhesions. 

Cauterization, — Vidal  de  Cassis  recommends  the  use  of  caustic 
instead  of  the  enterotome.  Two  little  excavations  are  made  in  each 
blade  of  a  pair  of  forceps,  whicJi  are  filled  with  the  nitrate  of  silver,  or 
better  still,  with  Vienna  paste.  Thus  applied,  the  action  of  the  caustic 
is  rapid,  but  limited  in  extent ;  the  operation  can  be  easily  executed, 
and  there  are  no  instruments  remaining  in  the  wound  after  its  per- 
formance :  the  eschar  gradually  detaches  itself  and  the  ulceration 
which  remains  will  secure  a  free  passage  for  the  feces. 

Obliteration  of  the  external  opening  of  the  abnormal  anui, — ^The 
projecting  partition  being  destroyed,  and  free  communication  estab- 
lished between  the  two  portions  of  intestine,  the  opening  through  the 
walls  of  the  abdomen  must  now  be  closed, — a  proceeding  frequentiy 
diflBcult  to  effect  Autoplasty  has  been  frequentiy  tried,  but  without 
success.  Velpeau  tried  excision  and  union  of  the  edges  of  the  wound 
by  BQture,  in  a  patient  upon  whom  he  operated  in  1835.  He  thus 
describes  the  operation  : — "  I  included  the  whole  of  the  fistula  in  two 
semi-lunar,  elliptical  incisions,  oblique  from  the  sides  towards  the 
centre,  avoiding,  at  the  same  time  including  the  intestine,  or  at  least 
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itB  mucous  membrane,  in  the  incision.  I  then  inserted  four  points 
of  suture,  each  two  lines  from  the  other,  taking  care  that  no  por- 
tion of  them  entered  the  abdominal  cavity,  or  the  intestine.  An 
incision  two  inches  and  upwards  in  length,  through  the  skin,  the 
sub-cutaneous  layer  and  the  tendon  of  the  external  oblique,  was 
then  made  on  each  side,  about  an  inch  beyond  the  limits  of  the 
wound.  Having  then  thoroughly  washed  and  cleansed  the  wound,  I 
tied  the  threads  and  put  a  cylindrical  piece  of  lint  into  each  of  the 
external  wounds  to  keep  their  edges  apart,  before  applying  the 
dressing." 

In  this  method,  by  paring  off  the  edges  of  the  fistula,  it  was 
changed  into  a  deep,  funnel-shaped  opening,  whose  greatest  dimen- 
sions were  external;  in  bringing  the  opposite  sides  of  the  wound 
together,  its  deeper  portion,  which  is  the  narrowest,  should  be 
brought  in  apposition  before  the  lips  of  the  external  wound  are  in 
contact  This  is  in  fact  the  result  which  is  sought  for,  the  closure  of 
the  opening  in  the  intestine  being  rapidly  effected.  The  lateral  inci- 
sions serve  to  relax  the  skin  so  that  the  edges  of  the  wound  are  easily 
brought  together. 

Malgaigne^s  method, — Malgaigne  thinks  that  surgeons  have  not 
completely  recognised  the  principal  cause  of  the  diflSculty  which  has 
been  experienced  in  closing  some  varieties  of  abnormal  anus,  while 
others  are  obliterated  by  the  efforts  of  nature  alone.  In  the  first,  the 
intestine  is  prolonged  as  far  as  the  opening  in  the  skin,  and  its  valves 
direct  the  fecal  matters  towards  this  orifice ;  it  is  therefore  almost  an 
indispensable  condition  of  success  to  change  this  position  of  the  intes- 
tine, and  give  its  valves  a  different  direction.  For  this  purpose, 
Malgaigne  performed  the  following  operation  upon  a  patient  with 
complete  success : 

The  edges  of  the  abnormal  passage  are  removed  through  their 
entire  thickness  down  to,  but  not  including,  the  intestine,  which  is 
carefully  separated  from  its  external  adhesions,  recollecting,  however, 
that  these  adhesions  sometimes  extend  but  a  short  distance,  and 
that  in  separating  them  more  than  the  third  of  an  inch  there  might 
bodanger  of  opening  the  peritoneum.  Then  both  lips  of  the  intestine 
are  turned  inwards  without  paring  off  their  edges,  and  united  by 
means  of  the  quilted  suture,  so  as  to  bring  their  external  surfaces  in 
contact.     Over  this  first  suture,  the  integuments  are  then   brought 
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together  by  means  of  the  twisted  suture,  care  being  taken  to  prevent 
dragging  upon  the  parts.  If  there  be  a  loss  of  substance,  recourse 
must  be  had  to  autoplasty.  The  enential  part  of  this  method  con- 
sists in  isolating  the  intestine,  and  turning  its  lips  inwards,  then 
closing  the  external  wound  over  it 


Plats  LXVIEL 
OPERAIION    FOR    ARTIFICIAL    ANUa 

8UROI0AL     ANATOMT. 

Fio.  1  The  anterior  wall  of  the  abdomen  and  the  maas  of  the 
email  intestines  have  been  removed ;  the  large  intestines  have  been 
retained  so  as  to  show  their  arrangement  a,  the  transverse  portion, 
or  arch*  of  the  colon ;  6,  the  ascending  colon  ;  c,  the  coecum  ;  d,  the 
descending  colon. 

Fio.  2.  Posterior  aspect  of  the  trunk, — The  posterior  wall  of  the 
abdomen  has  been  removed.  /  /,  the  dotted  lines,  show  the  position 
of  the  vertebrae ;  a,  the  left  kidney,  covered  with  an  aponeurotic 
layer ;  6,  arteries  winding  along  the  lumbar  region.  A  portion  of  the 
peritoneum  being  removed,  the  small  intestines,  c,  are  brought  into 
view ;  df,  the  right  kidney  ;  «,  the  right  or  ascending  colon. 

This  figure  shows  the  general  arrangement  of  the  viscera  in  the 
lombar  region. 


PULTI    LXIX. 

OFERATIOlir    FOB    ABTIFIGIAL    ANT7B. 

M0DI8   OT  OPUULTINO. 

Fio.  1.  Operation  far  artificial  anui  perfartned  in  the  ccecum,  bj 

che  method  of  Littre. 

a  a,  a  clotted  line  showing  the  course  of  the  ascending  colon  and 
the  coecum  ;  6  6,  an  incision  in  the  right  iliac  fossa  carried  through 
the  walls  of  the  abdomen  ;  c  c,  blunt  hooks  holding  the  lips  of  the 
wound  apart,  at  the  bottom  of  which  the  coecum  d  is  seen. 

Fio.  2.  Callisen's  method, — AmuseaCa  method, — n  a,  dotted  line, 
showing  the  course  of  the  descending  colon ;  6  6,  a  transverse  incision 
of  the  sub-cutaneous  layers ;  c  c,  blunt  hooks  holding  the  lips  of  the 
wound  apart ;  d  d^  loops  of  thread  passed  through  the  portion  of  tbe 
descending  colon,  which  has  no  peritoneal  investment 

Fio.  3  and  4.  Union  of  the  lips  of  tJie  inteetinal  wound  to  the  edges 
of  the  wound  in  the  abdomen,  by  points  of  suture, 

ARTIFICIAL   ANUS M0DS8   OF   OPSRATINO. 

We  have  already  treated  of  abnormal  anus,  which  is  liable  to  result 
from  certain  varieties  of  hernia,  and  also  of  the  various  methods  which 
have  been  employed  for  its  cure. 

The  creation  of  an  artificial  anus,  constitutes  a  regular  operation, 
by  which  the  surgeon  proposes  to  make  an  orifice  in  the  intestine, 
and  in  the  corresponding  portion  of  the  abdominal  wall,  through 
which  the  feces  can  escape,  when,  as  in  certain  pathological  condi- 
tions, their  passage  by  the  natural  anus  is  prevented. 

According  to  Amussat,  the  following  conditions  may  require  the 
perform  a n(;e  of  the  operation  : 

Ist.  Accumulation  of  feces  in  consequence  of  an  obstruction  of  the 
recium,  or  any  other  portion  of  the  large  interline,  when  the  obstacla 
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cannot  be  removed  through  the  natural  passage  below,  and  life  is 
thereby  in  danger. 

2d.  For  cancerous  diseases  of  the  rectum  and  large  intestine,  when 
they  occasion  difficulty  in  defecation. 

8d.  When  the  rectum  is  congenitally  imperforate,  or  rather  when 
a  portion  of  this  intestine  is  wanting,  and  the  passage  cannot  be 
established  from  below. 

Tliere  are  but  two  methods  now  adopted  by  surgeons. 

The  first.is  Littre's  (1710),  who,  having  seen  an  obliteration  of  the 
rectum  in  a  child  who  died  on  the  sixth  day,  pointed  out  the  possi- 
bility of  making  an  artificial  anus  through  the  abdominal  parietes  and 
the  sigmoid  flexure  of  the  colon.  The  second  method  was  proposed 
by  Callisen  of  Copenhagen,  and  consists  in  making  an  opening  in  the 
descending  colon  in  the  lumbar  region. 

Littre's  method. — Plate  09. — The  instrumental  apparatus  consists 
of  straight  and  convex  bistouries,  scissors,  ligature  forceps,  waxed 
threads  and  suture  needles. 

The  patient  being  laid  upon  his  back,  an  incision  from  two  to  three 
inches  in  length  is  made  in  the  right  iliac  region,  commencing  on  a 
line  with  the  anterior  superior  spinous  process  of  the  ilium,  and  carried 
forward  in  a  direction  parallel  with  Poupart's  ligament  The  different 
layers  which  constitute  the  abdominal  parietes  at  this  point,  are  suc- 
cessively and  cautiously  divided  upon  the  director.  The  peritoneum 
being  opened,  the  sigmoid  flexure  of  the  colon  presents  itself,  and  is 
recognised  by  the  sacculi  and  transverse  bands  which  are  the  anatomi- 
cal characteristics  of  the  large  intestine;  a  ligature  having  been 
passed  through  the  intestine  to  keep  it  in  apposition  with  the  opening 
in  the  abdominal  wall,  a  longitudinal  Incision  is  then  made  in  it  which 
gives  exit  to  the  fecal  matter.  Injections  should  also  be  employed, 
both  above  and  below  the  opening.  Adhesions  soon  form,  which 
unite  the  intestine  to  the  peritoneum  and  the  anterior  wound,  when 
the  ligature  which  had  been  passed  through  it  should  be  withdrawn, 
and  the  surgeon,  by  proper  care,  can  generally  prevent  the  new  anus 
from  becoming  contracted. 

The  lips  of  the  wound  in  the  mtestine  may  then  be  united  to' the 
edges  of  the  wound  in  the  abdomen  by  points  of  suture.  (See 
figures  3  and  4.) 

Callisen' 8  method  (fig.  2). — To  avoid  wounding  the  peritonpum  as 
in  Littre's  method,  Callisen  proposed  to  open  the  descending  color  in 
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the  lumbar  region,  between  the  last  false  rib  and  the  crest  of  the 
ilium.  The  descending  colon  can  be  approached  in  this  part  of  its 
course  without  wounding  the  peritoneum,  and  upon  this  fact  Callisen's 
method  is  based.  Callisen's  operation  was,  however,  rejected  by  the 
great  majority  of  surgeons.  In  1830,  Amussat  directed  attention  to 
its  feasibility,  and  proposed  the  following  mode  of  performing  the 
operation  : 

AmussaVs  method. — Surgical  anatomy. — ^It  is  important  that  the 
relations  of  the  peritoneum  with  the  colon,  in  the  lumbar  region, 
should  be  well  understood.  If  the  posterior  aspect  of  this  intestine  is 
examined,  after  removing  the  mass  of  muscle  which  covers  it,  it  will 
be  found  that  the  whole  of  its  posterior  third  is  uncovered  by  the 
peritoneum.  This  posterior  portion  of  the  intestine,  therefore,  lies  in 
contact  with  the  abdominal  parietes  without  the  intervention  of  the 
peritoneum,  and  can  be  opened  without  wounding  that  membrane. 
But  this  extra  peritoneal  portion  of  the  colon  is  not  always  of  the 
same  length ;  in  some  cases,  the  peritoneum  passes  in  front  of  the 
colon,  covering  only  its  anterior  aspect ;  in  others,  it  envelopes  it  more 
or  less  completely,  the  cul-de-sac,  which  it  forms  when  folded  upon 
itself^  being  almost  in  contact  behind  the  gut  The  descending  colon 
can  only  be  opened  between  the  kidney  and  the  crest  of  the  ilium. 
Its  course  is  usually  the  same  as  that  of  the  tendinous  depression 
which  separates  the  quadratus  lumborum  from  the  transversalis 
muscle,  a  depression  whjch  is  indicated  by  the  external  border  of  the 
common  mass  of  the  sacro-lumbalis  and  longissimus  dorsi.  Some- 
times its  course  is  a  little  more  inwards,  and  it  is  found  anterior  to  the 
quadratus  lumborum. 

The  color  of  the  descending  colon  is  more  or  less  green.  It  is  well 
to  note  this  fact,  as,  in  certain  cases,  it  may  aid  in  distinguishing  it 
from  the  small  intestines,  which  are  of  a  yellowish  hue. 

To  extend  that  portion  of  the  colon  which  lies  without  the  peri- 
toneum, its  volume  may  be  increased,  either  by  filling  it  with  air  or 
by  inject  in  ij  it  with  liquid. 

Method  of  operating, — ^The  patient  is  laid  upon  the  belly,  with  a 
little  inclination  to  the  right,  and  two  cushions  tied  together  are 
placed  under  his  abdomen.  The  surgeon  then  makes  a  transverse 
incision  of  the  skin  about  two  fingers'  breadth  above  the  crest  of  the 
ilium,  commencing  at  the  external  border  of  the  common  mass  of  the 
sacro-lumbalis  and  the  longissimus  dorsi  muscles,  and  continuing  it 


819 

outwards  for  about  four  or  fire  fingers'  breadth.  Beneath  the  skin  and 
sub-cutaneous  layer,  the  latissionus  dorsi  is  met  with,  which  is  divided 
across  at  the  posterior  third  of  tbe  incision,  while  the  two  anterior 
Ihirds  divide  the  external  oblique.  Beneath  these  lie  the  internal 
oblique,  the  transversalis  and  the  aponeurosis.  This  last  deep  layer 
should  be  divided  vertically,  that  the  intestine  may  be  more  readily 
recognized.  If  the  patient  be  fnt,  the  skin  and  sub-cutaneous  layers 
may  be  divided  by  a  crucial  incision. 

Beneath  all  these  layers  lies  the  colon,  masked  by  cellular  and 
adipose  tissues,  which  should  be  very  cautiously  removed.  The  most 
delicate  part  of  the  operation  is  to  make  out  and  open  the  intestine. 
Before  opening  it,  it  should  be  thoroughly  exposed  on  both  sides, 
without  pressing  upon  it.  In  the  subject,  the  intestine  is  recognised 
by  its  greenish  color,  a  sign  which  sometimes  holds  good  in  the  living 
being;  this  color  is  owing  to  the  presence  of  fecal  matters.  The 
surgeon  can  assure  himself  by  pressure  and  percussion  that  it  is  an 
intestine.  The  colon  ofiers  considerable  resistance  to  pressure,  and  the 
want  of  resistance  to  the  outer  side  is  a  very  important  sign,  as  indi- 
cating rather  the  presence  of  small  intestine.  If  the  intestine  is  con- 
tracted, it  must  be  looked  for  further  back;  it  may  even  be  entirely 
concealed  beneath  the  quadratus  lumborum,  which  must  then  be 
divided  across,  if  it  has  not  been  done  already.  There  should  nevi-r 
be  any  hurry  to  open  the  intestine  ;  on  the  contrary,  it  is'betto-  fo 
allow  it  time  to  distend  itself,  and  project  into  the  external  wound. 

The  intestine  being  satisfactorily  recognised,  the  surgeon,  by  means 
of  needles,  carries  two  loops  of  thread  through  its  walla,  at  a  distance 
from  each  other  of  about  two-thirds  of  an  inch  ;  giving  these  to  an 
assistant,  he  makes  a  puncture  between  them  with  a  trochar,  when 
the  escape  of  gas  and  some  fluid  matters  proves  that  the  cavity  of  the 
intestine  has  been  penetrated.  This  little  opening  made  by  the 
trochar  is  then  enlarged  by  a  crucial  incision  with  a  probe-pointed 
bistoury,  which  is  carried  down  along  the  side  of  the  canula.  The 
opening,  thus  enlarged,  gives  exit  to  a  large  quantity  of  gas  and  semi- 
fiuid  matter.  After  the  first  jet  of  this  matter,  it.s  expulsion  is  aided 
by  one  or  two  injections  of  warm  water  into  the  intestine,  above  and 
below  the  wound.  When  free  exit  has  been  given  to  the  feces,  and 
there  is  no  longer  any  danger  of  a  large  or  sudden  expulsion  of  fecal 
matter,  the  opening  in  the  intestine  should  be  drawn  outwards  by 
forceps,  and  fkstened  to  the  skin  by  four  points  of  interrupted  suture. 


The  mucous  membrane  should  be  ererted  when  these  points  of  suture 
are  inserted.  The  sixe  of  the  wound  can  be  diminished  by  brining 
together  the  integuments  at  its  posterior  angle,  hj  a  point  of  inter- 
rupted suture  (figures  8  and  4). 

Malgaigne,  after  performing  this  operation  in  two  cases,  found  that 
it  was  unnecessary  to  make  a  crucial  incision  of  the  muscular 
layers,  as  they  retract  sufficiently  to  expose  the  bottom  of  the  wound 
fWly. 

Summing  up, — Callisen's  method  is  superior  to  Littre's,  as  by 
avoiding  the  peritoneum,  the  probabilities  of  success  are  increased. 
An  artificial  anus  situated  behind  is  preferable  to  one  in  front,  and 
will,  in  most  cases,,  prove  less  inconvenient 
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Platb  LXX. 
OPERATIONS  UPON  THE  ANUS  AND  RECTUM. 

All  the  figures  of  this  plate  represent  a  vertical  section  of  the 
rectum,  anus,  and  of  a  fistula  in  ano. 

Fio.  1.  Fistula  with  an  internal  orifice  only, — a  6,  the  fistula;  a, 
the  internal  orifice  opening  into  the  intestine  d  ;  6,  the  fistulous  cul- 
de-sac  ;  c,  the  anus ;  /,  section  of  the  tissues  lying  between  the  fistula  * 
and  the  intestine. 

Fio.  2.  Simple  fistula. — a  b  6,  course  of  the  fistulous  passage 
opening  at  a  into  the  intestine  d^  and  externally  at  6  in  the  vicinity 
of  the  anus  c  ;  /,  section  of  the  tissues  lying  between  the  fistula  and 
the  intestine. 

Fio.  3.  Fistula  with  an  external  orifice  only. — a,  the  external 
orifice  of  the  fistula ;  5,  the  cul-de-sac  and  sinus ;  d^  the  intestine ; 
e,  the  anus. 

Fio.  4  and  6.  Incision. —  Usual  method  (fig,  4). — First  step  of  the 
operation. — An  annealed  silver  director  c  is  carried  through  the  fistu- 
lous passage  ab ;  d,  the  index  finger  of  the  surgeon  in  the  intestine 
receives  the  point  of  the  director  as  it  passes  through  the  internal 
orifice  of  the  fistula,  and  bending  it  down,  brings  it  out  at  the  anus. 

Fio.  6.  Second  step  of  the  operation. — Incision. — The  point  of  the 
director  g  has  been  brought  out  externally ;  a  6,  the  fistulous  passage ; 
e,  the  blade  of  the  bistoury  inserted  into  the  groove  of  the  director  ^d; 
f  the  tissues  about  to  be  divided  with  the  bistoury. 

Fio.  5  and  8.  DesaulVs  method. — A  director  acb,  carried  through 
the  fistulous  passage,  h  caught  in  the  groove  of  another  very  large 
director  df,  which  has  been  introduced  into  the  intestine.  The  bistoury 
e  is  inserted  into  the  groove  of  the  director,  in  order  to  divide  the 
intervening  tissue/. 

Fio.  8.  The  same  operation, — The  bistoury  e  is  caught  in  the 
groove  of  the  large  director  d.  These  two  instruments  being  with- 
drawn together,  effect  a  complete  section  of  all  the  soft  parts  lying 
between  the  angle  which  they  form,  e,  the  director. 
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Fig.  7.  Ligature, — The  silk  thread  introduced  into  the  fistula  h  a, 
enters  the  intestine  d^  and  being  brought  out  at  the  anus,  embraces  in 
the  loop  c  ae^  the  whole  of  the  soft  parts  {f)  lying  between  the 
fistula  and  intestine. 

FISTULA   IN    ANO MODES   OF   OPKBATIMO. 

There  are  several  kinds  of  fistulas  of  the  anus ;  one  variety,  the 
emnpUte  (fig.  2),  consists  of  a  sinus  opening  into  the  intestine  by  an 
internal  orifice^  and  in  the  vicinity  oS  the  anus  by  an  external  orifice. 
Another  variety,  the  incompUts^  has  a  single  orifice  only,  and  termi- 
nates internally  by  a  cul-de-sac.  The  orifice  of  the  external  incomplete 
fistula  is  found  in  the  vicinity  of  the  anus,  and  its  sinus  does  not  com- 
municate with  the  intestine.  The  internal  incomplete  fistula  opens 
into  the  intestine,  and  has  no  external  communication.  Fistulas  are 
called  complicated  when  they  consist  of  several  passages,  are  sinuous, 
and  burrow  in  the  soft  parts ;  also  when  they  are  accompanied  by 
thickening,  induration,  &c.  These  different  complications  require 
some  modifications  in  the  modes  of  operating. 

To  find  out  the  nature  and  extent  of  the  fistula,  the  surgeon  must 
explore  it  by  means  of  a  very  small  and  flexible  probe,  introduced  by 
one  of  its  orifices,  and  frequently  several  attempts  are  required  before 
a  satisfactory  conclusion  is  arrived  at.  It  is  always  easy  to  find  the 
external  orifice  which,  in  the  great  majority  of  cases,  lies  to  one  or  the 
other  side  of  the  anus,  and  rarely  in  front  or  behind  it  The  opening 
is  not  always  single,  the  external  surface  of  the  fistulous  opening  being 
occasionally  pierced  by  numerous  small  orifices  like  the  spout  of  a 
watering  pot  The  skin  may  be  detached  over  the  whole  extent  of 
surface  occupied  by  these  little  orifices,  which  most  frequently  converge 
to  a  single  passage  which  opens  into  the  intestine.  The  internal 
orifice  is  more  difficult  to  recognise.  In  the  great  majority  of  cases  it 
will  be  found  opening  just  above  the  external  iphincter,  and  very  near 
the  anus.  Examination  with  the  finger  will  assist  in  its  discovery. 
For  this  purpose,  the  surgeon  after  well  oiling  or  greasing  his  index 
finger,  introduces  it  into  the  rectum,  where  it  may  meet  with  a  thick- 
ening, or  depression,  or  produce  very  acute  pain.  Towards  this  point,' 
the  probe  sliould  be  first  directed,  when,  if  it  passes  into  the  rectum 
and  comes  in  contact  with  the  finger,  there  can  be  no  more  doubt 
concern iuor  the  existence  of  the  internal  orifice. 
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Figure  4  represents  this  process  of  exploration.  The  finger  of  the 
mrgeon,  d,  w  introduced  into  the  rectum ;  a  director,  c,  entered  bv 
the  external  orifice,  6,  is  carried  through  the  fistulous  passage,  and  at 
the  internal  opening,  a,  comes  in  contact  with  the  point  of  the 
finger,  d. 

When  the  surgeon,  by  means  of  the  finger  and  probe,  cannot 
discover  the  internal  opening  of  the  fistula,  he  may  inject  milk  or 
some  other  colored  fiuid  into  the  external  orifice ;  if  the  fiuid  escapes 
by  the  anus,  the  existence  of  a  communication  is  evident  ;•— or  a  very 
large  injection  may  be  administered  to  the  patient ;  its  almost  imme- 
diate expulsion  forces  a  portion  of  the  fluid  into  the  fistulous  passage, 
which  proves  the  existence  of  an  internal  orifice.  Fistulse  may  be 
cured  by  cauterUaiion,  ligature^  or  incision. 

Cauterisation, — The  object  of  cauterisation  is  to  create  an  inflam> 
mation  of  the  walls  of  the  sinuses  and  £Eicilitate  their  adhesion  to  each 
other. 

It  was  employed  by  Hippocrates,  but,  being  found  to  be  unreliable, 
is  rarely  adopted  at  the  present  day.  It  is  only  applicable  to  simple, 
and  very  short  fistulas. 

Some  surgeons  use  the  actual  cautery.  Others  employ  various 
kinds  of  caustics,  which  are  introduced  into  the  fistulous  passage  by 
means  of  lint  tents  or  by  injections.  But  these  processes  are  tedious 
and  painful,  and  frequently  produce  dangerous  inflammation.  There- 
fore some  one  of  the  various  modes  of  operating  which  we  are  about 
to  describe  is  usually  preferred. 

Ligature  (fig.  7). — Linen  or  silk  cord,  or  silver  wire,  may  be  used. 
A  flexible,  silver-eyed  probe  is  used  to  introduce  the  cord  ;  the  liga- 
ture is  passed  through  the  eye  of  the  probe,  which  is  then  carried 
through  the  fistulous  passage  into  the  rectum,  when  it  is  bent  down 
and  brought  out  by  the  anus.  The  sofl  parts  lying  between  the  fistula 
and  the  rectum  are  thus  included  in  the  loop  b  a  e\  and  the  section  is 
effected  by  uniting  and  tightening  the  two  extremities  of  the  ligature 
by  means  of  a  knot-tyer. 

When  a  wire  ligature  is  used,  a  small  canula  is  first  introduced 
into  the  fistulous  passage ;  the  wire  is  passed  through  this  canula  into 
the  rectum,  and  is  brought  out  by  the  anus ;  the  canula  is  then  with- 
drawn and  constriction  produced  by  twisting  the  wire.  When  the 
fistula  is  small,  the  ligature  may  be  tied  without  using  the  knot-tyer. 
Ibe  time  required  for  a  complete  section  of  the  soft  parts  varies  from 
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two  to  six  weeks.  The  ligature  requires  frequent  tighteniug,  which 
always  causes  severe  pain,  and  it  is  frequently  necessary  to  terminate 
the  operation  by  using  the  knife.  Therefore,  preference  is  generally 
given  to  incision. 

Incision. — A  purgative  should  be  administered  the  night  before  the 
operation,  and  an  injection  in  the  morning,  so  that  there  may  be  no 
urgent  necessity  for  the  patient  to  go  to  stool  for  several  consecutive 
days. 

The  instruments  required  are  the  ordinary  straight  bistouries,  and 
Pott's  concave  bistoury;  a  very  flexible,  annealed  silver  director, 
which  will  readily  follow  the  course  of  the  fistulous  passage,  and  can 
be  easily  bent  down  and  brought  out  as  afore-mentioned;  a  steel 
director,  rather  pointed,  and  with  a  continuous  groove,  may  be  useful 
to  perforate  the  intestine,  and  convert  an  incomplete  or  complicated 
fistula  into  a  simple  one,  and  thus  render  the  insertion  of  the  silver 
director  more  easy ;.  a  large  boxwood  or  ebony  director  to  intro- 
duce into  the  rectum,  when  the  internal  orifice  is  high  up,  and  the 
silver  director  cannot  be  bent  down  and  brought  out  at  the  anus 
(figures  5  and  8).  The  dressing  consists  of  lint,  compresses  and  a  T 
bandage. 

The  patient  should  be  placed  on  the  edge  of  the  bed  on  the  same 
side  as  the  fistula,  a  pillow  beneath  the  hips,  and  the  upper  thigh 
flexed  and  drawn  aside  by  an  assistant,  who  at  the  same  time  holds 
up  the  buttock.  The  thigh  below  must  be  straightened  and  held 
firmly  in  this  position  by  another  assistant.  A  third  assistant 
depresses  the  other  buttock  and  takes  charge  of  tlie  instrument. 

Ordinary  method  (fig.  4  and  6). — This  operation  is  particularly 
applicable  to  complete  sub-cutaneous  fistulae,  and  to  those  whose 
internal  orifice  is  very  near  the  anus.  The  fistulous  passage  being 
satisfactorily  made  out,  the  surgeon  introduces  his  index  finger  into 
the  rectum,  and  inserts  a  probe  through  the  fistula  until  it  reaches  his 
finger  in  the  intestine ;  this  probe  he  hands  to  an  assistant,  and  using 
it  as  a  guide  passes  the  silver  director  along  it  also  into  the  intestine, 
which  being  effected,  he  withdraws  the  probe.  With  the  index  finger 
d  (fig.  4),  he  bends  down  the  point  of  the  director  a,  and  at  the  same 
time  usin^  it  as  a  lever,  he  succeeds  in  bringing  it  out  at  the  anus 
(fig.  6) ;  in  this  way,  the  director  is  carried  completely  around  all  the 
parts  intervening  between  the  intestine  and  the  fistula.  The  surgeon 
then  taking  the  handle  of  the  director  in  one  hand,  with  the  other 
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hiperts  the  point  of  bistoury  into  its  groove,  and  divides  the  mass  of 
toues  resting  upon  it,/,  at  one  stroke. 

The  name  of  iyringotome  has  been  given  to  various  bistouries  ter- 
minated bj  flexible  probes. 

DeMul^s  method  (fig.  6  and  8). — When  the  internal  orifice  of  the 
fistula  is  too  far  up  to  allow  the  surgeon  to  bring  out  the  point  of  the 
director,  as  in  the  ordinary  method,  some  modification  in  the  instru- 
ments and  mode  of  operating  is  required.  Instead  of  the  index  finger, 
the  surgeon  uses  a  very  large  director,  generally  made  of  hard  wood, 
with  a  broad,  deep  groove,  which  does  not  extend  to  the  extreme  end 
of  the  instrument  The  surgeon  having  carried  the  silver  director 
through  the  fistulous  passage,  then  introduces  the  large  director  into 
the  rectum,  and  catches  the  point  of  the  silver  director  in  the  termina- 
tion of  its  groove.  Figure  5  shows  these  two  instruments  in  contact^ 
the  large  director  d^  receives  the  point  of  the  small  director  a.  The 
surgeon  having  satisfied  himself  that. these  two  instruments  are  in 
their  proper  relative  positions,  confides  the  large  director  to  an 
assistant,  who  holds  it  firmly  in  place ;  the  surgeon  holding  the 
smaller  director,  inserts  the  point  of  the  bistoury  into  its  groove,  and 
carries  it  with  a  sawing  motion  up  to  the  large  director,  which  he 
then  takes  in  his  hand,  and  divides  with  the  knife  all  the  soft  parts  /, 
lying  between  it  and  the  fistula.  The  two  directors,  still  in  contact, 
are  then  brought  out  together,  showing  that  the  division  has  been 
complete.  When  there  is  no  internal  orifice,  or  when  it  is  very  diffi- 
cult to  find,  the  surgeon  can  substitute  the  steel  director,  with  the 
groove  running  to  its  extremity,  in  the  place  of  the  silver  director ;  by 
pressing  the  point  of  this  instrument  upon  the  large  director,  it  easily 
passes  through  the  walls  of  the  intestine,  and  the  remainder  of  the 
operation  is  then  performed  as  described  above.  When  the  fistula  is 
uncomplicated,  a  simple  incision  is  all  that  is  required.  But  when 
the  skin  is  undermined  to  a  greater  or  less  extent,  it  must  be  slit  up 
and  excised,  so  as  to  leave  a  wound  with  a  flat  surface  (Malgaigne). 
When  there  are  several  isolated  fistulas,  they  should  be  divided  one 
after  the  other,  but  if  it  be  possible,  they  ought  to  be  united  in  a  single 
mcision. 

When  there  is  a  number  of  sinuses  of  small  size,  it  is  better  to 
excise  them  altogether  by  means  of  a  pair  of  scissors  curved  on  their 
^t  surfaces. 

Afl^  the  operation,  a  large  tent  covered  with  cerate  should  be 
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introduced  into  the  nK^tunif  a  portion  of  which  tent  must  be  forced 
into  the  incision,  to  keep  its  lips  apart,  in  order  that  cicatrisation  may 
first  commence  at  the  bottom  of  the  wound  and  gradually  work  its 
way  outward.  A  few  layers  of  lint  and  a  T  bandage  complete  the 
dreasing. 

FI88URK  OF    THX  AKUS. 

The  name  of  JUiure  of  the  anu9  has  been  given  to  a  small  elongated 
ulcer  situated  in  the  deepest  part  of  the  folds  around  the  margin  of  the 
anus.  If  the  fissure  be  slight  and  superficial,  affecting  the  mucous 
membrane  alone,  astringent  applications,  caustics,  &c^  may  be  used 
successfully.  But  when  the  fissure  is  accompanied  by  a  pair^ul  ctm- 
strictiofi  of  the  sphincUr^  this  treatment  will  prove  to  be  ineffectual, 
and  recourse  must  be  had  to  some  one  of  Uie  modes  of  operating 
which  we  are  about  to  describe. 

Cauterisation. — ^After  dilating  the  anus^the  entire  surface  of  the 
fissure  must  be  touched  with  the  nitrate  of  silver.  This  application 
produces  a  great  deal  of  pain,  and  will  be  required  more  than  once 
before  a  cure  is  effected. 

Compression  and  dilatation. — Compression  is  produced  by  means  of 
tents  introduced  into  the  rectum  ;  these  tents,  regularly  increased  in 
size,  serve  to  dilate  the  sphincter.  A  great  deal  of  pain  is  always 
produced  upon  their  first  introduction.  The  pain,  however,  diminishes 
after  each  tent  is  introduced.  Vidal  (de  Cassis)  has  found  that  tents, 
smeared  with  a  mixture  of  mercurial  ointment  and  the  extract  of  bel- 
ladonna, answered  a  good  purpose.  It  has  been  advised  to  commence 
the  treatment  by  introducing  large  tents  at  once,  so  as  to  produce  an 
immediate  dilatation  of  the  sphincter,  and  to  put  the  fissure  upon  the 
stretch  as  much  as  possible.  The  first  tent  should  be  allowed  to 
remain  for  a  day  or  two.  After  its  withdrawal,  an  emollient  injection 
should  be  administered  to  the  patient,  so  as  to  produce  a  free  evacu- 
ation of  the  bowels,  before  other  tents  are  introduced.  Cauterisation 
may  also  be  found  useful  during  the  continuance  of  this  treatment. 

Recamiers  method. — In  1838,  Recamier  demonstrated  the  possi- 
bility of  curing  fissures  of  the  anus  by  extension  and  dilatation. 

The  patient  is  laid  on  one  side  upon  the  edge  of  the  bed,  his  limbs 
are  separated  from  each  other,  and  the  legs  flexed  upon  the  thighs. 
The  surgeon  having  well  oiled  his  right  index  and  middle  fingers. 
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introduces  them  carefully  and  one  after  the  other  into  the  anus,  and 
carries  them  up  as  far  as  the  last  phalanx.  He  presses  firmly  with 
them  upon  the  coccyx  and  both  sides  of  the  rectum.  The  pain  is 
acute,  but  subsides  so  soon,  that  Recamier  does  not  consider  it 
necessary  to  put  the  patient  to  sleep.  To  dilate  the  sphincter  to  a 
greater  extent,  Recamier  sometimes  introduces  the  index  finger  of  the 
left  hand,  in  addition  to  the  fingers  already  in  the  rectum.  Thia 
mode  of  dilatation  is  not  dangerous. 

Mxcision, — Velpeau  seizes  the  middle  of  the  fissure  with  a  hook, 
raises  it  up,  and  excises  it  with  a  single  cut,  either  with  the  bistoury 
or  a  pair  of  scissors  curved  on  their  flat  surface.  A  large  tent  is  then 
introduced  into  the  rectum,  to  keep  the  anus  dilated  while  cicatrisa- 
tion is  taking  place.  This  method,  which  is  only  applicable  to 
superficial  fissures,  has  failed  in  two  operations  out  of  six  performed  by 
Yelpeau. 

Incision  of  the  sphincter  ani. — Boyer^s  method. — This  operation  is 
particularly  applicable  to  fissures  produced  by  spasmodic  constriction 
of  the  sphincter  muscle.  Emollient  injections,  or  light  purgatives, 
should  be  administered  before  the  operation,  so  that  the  patient  can 
abstain  from  going  to  stool  for  several  days.  The  patient  lies  upon 
his  side  upon  the  edge  of  the  bed,  with  his  thighs  flexed  upoa  the 
body;  the  surgeon,  having  the  index  finger  of  his  left  hand  well 
oiled,  introduces  it  into  the  rectum,  and  laying  the  blade  of  a  very 
narrow  probe-pointed  bistoury  flatwise  upon  it,  carries  this  algo  into 
the  intestine.  The  edge  of  the  knife  is  then  turned  towards  the  same 
ride  as  the  fissure,  and  with  a  single  cut  the  surgeon  divides  the 
intestine,  sphincter,  cellular  tissue,  and  the  integuments.  The  result 
is  a  triangular  wound,  whose  apex  is  in  the  intestine,  while  its  base  is 
formed  by  the  skin.  If  it  be  necessary  to  enlarge  the  wound,  it  can 
be  done  with  a  single  cut  of  the  knife.  Sometimes  the  intestine 
yields  to  the  knife,  and  the  wound  of  the  cellular  tissue  extends 
fiulher  up  than  that  of  the  rectum ;  in  which  case,  the  incision  in  the 
latter  must  be  extended.  When  the  constriction  was  excessive,  Boyer 
made  two  similar  incisions,  one  on  the  right,  and  the  other  on  the 
kft  ude ;  if  the  fissure  was  situated  either  in  front  or  behind,  it  was 
not  included  in  the  incision. 

A  large  tent  is  then  introduced  into  the  wound  or  wounds,  which 
prevents  them  from  healing  irregularly.  A  moderate  sized  lint  tent 
is  also  introduced  into  the  rectum,  several   long  compresses  are 


S28 


applied,  aod  the  whole  ia  kept  in  place  by  a  T  bandage.  This  first 
dressing  is  allowed  to  remain  for  two  or  three  days,  after  which  the 
wound  is  dressed  with  a  compress  spread  with  cerate,  until  it  is 
entirely  healed,  which  result  is  usually  obtained  in  the  course  of  a 
month  or  six  weeks. 

Superficial  incision  of  the  mucous  membrane. — SedUlofs  method, — 
It  frequently  happens  that  a  slight  excoriation  of  the  mucous  mem- 
brane is  the  primitive  cause  of  the  constriction  of  the  sphincter.  A 
small  shallow  ulceration,  concealed  in  one  of  the  folds  of  the  anus, 
may  constitute  the  fissure  whose  cicatrisation  cannot  be  effected  in 
consequence  of  the  laceration  which  takes  place  at  every  effort  of 
defecation.  It  is  a  wound  whose  cicatrix  is  being  continually 
ruptured,  and  which  becomes  irritable  and  painful.  In  such  cases, 
Sedillot  divides  the  mucous  membrane  through  the  whole  extent  of 
the  fissure,  without  injuring  the  sphinctor.  The  edges  of  the  little 
wound  are  kept  apart,  and  the  ulcer  afterwards  heals  of  itself^  or 
under  the  influence  of  slight  cauterisations. 

Suh-cutaneous  section. — Blandin^s  method. — In  performing  this 
operation,  Blandin  used  a  narrow  sharp-pointed  bistoury,  whose  blade 
was  masked  by  another  blunt-pointed  blade,  which  could  be  drawn 
back  into  the  handle.  A  tenotomy  knife,  or  a  probe-pointed  bistoury, 
can  be  used  instead  of  Blandin's  instrument  A  puncture  half  an  inch 
or  an  inch  from  the  anus  is  made,  by  which  the  tenotomy  knife  liud 
flat  is  introduced  beneath  the  skin ;  the  index  finger  of  the  left  hand 
is  introduced  into  the  rectum,  to  serve  as  a  guide  to  the  instrument, 
the  edge  of  which  is  then  turned  towards  the  muscle,  so  as  to  divide 
it  from  within  outwards.  A  cracking  sound  announces  the  section  of 
the  muscle,  and  the  finger  in  the  rectum  can  feel  the  furrow  produced 
by  the  separation  of  its  divided  fibres. 

This  operation  is  tedious  and  difficult;  Blandin  himself  was 
frequently  obliged  to  perform  a  second  operation  upon  patients  who 
were  not  cured  by  the  first.  So  Boyer's  method  by  incision,  or 
Recamier*8  by  dilatation,  are  generally  preferred.* 

*  The  experience  of  English  and  American  surgeons  has  proved  that  the 
simple  incision  of  the  mucous  membrane  upon  which  the  ulcer  ia  seated,  suffices 
ts  curd  the  great  majority  of  anal  fisKures. — Am.  £d. 


Plate  LXXI. 

OONTINUATION  OF  OPERATIONS  UPON  THE  ANUS  AND 
REOTUM. 

Fio.  1.  ExeUion  of  hemorrhoidal  tumours, — The  tumours  are  firmly 
lield  bj  the  loops  of  thread  a  and  6,  which  have  been  carried  through 
their  bases ;  excision  is  being  performed  with  the  curved  scissors  c. 

Fio.  2.  Excidon  of  the  folds  radiating  from  the  anus. — A  fold 
caught  with  the  forceps  a,  is  being  excised  with  the  scissors  h, 

Fio.  3.  Imperforate  anus. — Excision  of  the  small  flaps,  each  flap 
caught  with  the  forceps  a,  is  being  excised  with  the  scissors  h, 

H1EM0RRH0IDAL  TUMOURS. 

The  operation  for  hemorrhoids  is  required  when  the  tumours  from 
their  size  prove  an  obstacle  to  defecation,  when  they  are  inflamed, 
painful,  or  when  the  loss  of  blood  to  which  they  give  rise  tends 
materially  to  weaken  the  patient;  for  internal  hemorrhoids  which 
drag  down  the  rectum,  and  cannot  be  reduced,  and  for  such  as  exhibit 
a  tendency  to  degenerate. 

Ineieionj  cauterisation^  ligature^  and  excision^  are  the  principal 
modes  of  operating  which  are  adopted  ki  the  present  day. 

Incision  is  only  applicable  to  small  tumours.  It  produces  a  discharge 
of  blood  which  may  facilitate  the  reduction  of  internal  hemorrhoids, 
and  always  gives  temporary  relief.  This  operation  may  be  performed 
either  with  the  bistoury  or  the  lancet,  but  the  disease  returns  in  a 
short  time.  Incision  cannot,  therefore,  be  considered  as  a  means  of 
core. 

Cauterisation  is  now  only  employed  to  arrest  the  hemorrhage 
which  may  result  from  excision.  In  fact,  caustics  are  not  suited  to  all 
cases,  and  it  is  frequently  impossible  to  limit  their  action.  On 
account  of  the  dangerous  results  which  sometimes  follow  their  use, 
Imussat  has  invented  a  pair  of  very  ingenious  forceps,  which  are 
intended  to  limit  their  action  (see  instruments,  plate  XVII.,  fig.  8). 
A  tabe  is  inserted  into  the  end  of  each  branch  of  the  forceps,  which 
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can  be  filled  with  Viemia  paste.  A  longitudinal  slit,  which  can  be 
opened  or  closed  at  will,  allows  the  caustic  to  be  brought  in  contact 
with  the  parts  grasped  between  the  tubes.  The  hemorrhoidal  tumours 
are  compressed  between  these  tubes  bj  means  of  a  screw  attached  to 
the  branches  of  the  forceps.  This  invention  of  Amussat's  is  deserving 
of  the  attention  of  surgeons,  and  may  be  of  service  in  bringing 
cauterisation  again  into  notice  as  a  means  of  treatment 

BegifCs  fMthod, — This  method  consists  in  bringing  down  the 
internal  hemorrhoids  by  means  of  a  plug  of  lint  which  is  introduced 
into  the  rectum,  and  then  pulled  upon,  so  as  to  draw  the  tumours  out 
of  the  anus.  The  actual  cautery  is  then  applied,  and  when  the 
eschar  seems  sufficient,  the  plug  is  withdrawn. 

Ligature, — ^This  method  is  particularly  applicable  to  pednncnlated 
tumours.  But  when  the  tumours  are  large  at  the  base,  or  consist  of  a 
cluster  of  excrescences,  several  ligatures  of  silk  should  be  passed 
through  them,  eat^h  of  which  must  be  tied  separately. 

The  operation  by  ligature  is  not  always  harmless ;  it  has  frequently 
been  followed  by  dangerous  symptoms,  and  is  not  always  satisfactory 
in  its  results.    It  is  now  rarely  performed. 

ExcUion, — The  excision  of  external  hemorrhoids  is  neither  a 
dangerous  nor  difficult  operation.  K  hemorrhage  arises,  it  can  be 
arrested  by  compression  or  cauterisation.  More  difficulties  are  pre- 
sented by  the  excision  of  internal  hemorrhoids.  The  patient  should 
be  put  upon  a  moderate  diet  for  some  days  before  the  operaUon; 
a  laxative  injection  should  be  given,  for  the  purpose  of  emptying  the 
intestiDe,  and  forcing  out  the  tumours.     (Plate  71,  fig.  1.) 

Boyer's  method  {^g,  1). — When  tlie  tumours  project  sufficiently, 
the  patient  should  lie  down  upon  the  edge  of  the  bed.  If  the  tumours 
are  distinct  and  separate,  a  double  ligature  may  be  passed  through 
each  of  them,  or  they  may  be  caught  with  hooks ;  but  if,  as  is  usually 
the  case,  they  form  a  largo  mass  divided  into  several  portions  by 
furrows  which  are  more  or  less  deep,  a  loop  of  thread  must  be  passed 
through  each  portion.  If  all  of  them  are  not  made  fast,  the  pain 
caused  by  the  first  incision  will  produce  a  contraction  of  the  anus,  the 
tumours  may  return,  and  th<*ir  excision  be  thus  rendered  difficult,  and 
perhaps  impossible.  Everything  being  arrange*!  as  above  described, 
the  surgeon  seizes  both  ends  of  the  thread  passed  through  the  tumour, 
or  that  portion  of  the  ma<^s  upon  which  he  proposes  to  operate  first, 
and  gives  the  remainder  of  the  threads  into  the  hands  of  an  assistant 
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He  then  pulls  moderately  upon  the  ends  of  the  thread  to  cause  the 
tumour  to  project  still  farther,  and  he  cuts  it  off  at  its  hase  with  the 
bistoury,  taking  care,  however,  to  turn  the  back  of  the  instruraect 
towards  the  anus.  He  then  eicises  in  the  same  way,  one  after  the 
other,  all  the  remaining  tumours,  or  portions  of  the  mass  through 
which  a  loop  of  thread  has  been  passed.  Most  authors  advise  that 
the  membrane  which  covers  the  tumours  be  first  incised,  and  as  much 
of  it  detached  from  them  as  possible.  This  precaution  was  considered 
necessary,  especially  when  there  were  a  number  of  tumours  to  extir- 
pate, to  prevent  too  great  a  loss  of  substance  of  the  walls  of  the  anus 
and  its  consequent  contraction.  But  the  mucous  membrane  which 
invests  the  hemorrhoidal  tumours  is  so  closely  connected  with  their 
substance,  that  it  is  almost  impossible  to  dissect  it  off,  and  this  dis- 
section is  rendered  still  more  difficult  by  the  quantity  of  blood  whiiih 
escapes,  and  masks  the  parts,  as  soon  as  the  first  incision  is  made. 
The  contraction  of  the  anus  and  lower  part  of  the  rectum  is  prevented 
by  the  use  of  tents,  or  by  incising  the  anus  and  its  sphincter  afler  the 
tumours  are  extirpated.  This  incision  is  also  beneficial  in  facilitating 
the  introduction  of  plugs  and  tents,  which  a  spasmodic  contraction  of 
the  sphincter  renders  very  difficult 

Before  dressing  the  parts,  the  patient  should  strain,  as  if  attempting 
to  have  a  stool,  to  expel  the  blood  which  may  have  been  effused  into 
the  rectum  ;  a  plug,  covered  with  cerate,  should  then  be  inserted,  and 
poshed  up  as  far  as  possible.  Several  little  tents  tied  together  are 
then  introduced,  and  a  roll  of  lint  on  the  outside  to  which  these  tents 
are  fastened,  completes  the  dressing.  The  whole  is  kept  in  position 
by  means  of  a  T  bandage.  Boyer  applied  this  dressing  when  he 
feared  a  subsequent  hemorrhage. 

Velpeau's  method, — To  avoid  the  danger  of  hemorrhage,  inflamma- 
tion, and  purulent  infection,  Velpeau  heals  the  wound  made  by  the 
removal  of  the  hemorrhoids,  by  the  first  intention.  For  this  purpose, 
he  fastens  each  tumour  which  he  proposes  to  remove  externally,  by 
means  of  a  hook,  and  passes  the  necessary  number  of  threads  through 
its  base.  He  then  cuts  off  the  tissues  in  front  of  these  threat! s,  either 
with  the  bistoury  or  scissors,  and  ties  each  thread  separately.  Velpeau 
considers  tents  and  plugs  to  be  unnecessary.  He  has  seen  complete 
cores  in  ten  or  fifteen  days. 

Dupuytren  inserted  a  small  tent  of  lint ;  if  hemorrhage  arose,  he 
applied  the  actual  cautery. 


Man  advises  the  application  of  the  actual  cautery  immediately 
after  the  operation,  to  prevent  all  danger  of  hemorrhage.* 


VBNBRXAL  SX0RB80XNCK8. 


Excision  is  the  most  simple  and  rapid  method.  Each  tumour  is 
seized  with  the  forceps,  and  excised  with  the  scissors.  The  hemoi> 
rhage  is  readily  arrested  by  touching  the  wound  with  the  nitrate  of 
silver,  and  then  applying  a  little  scraped  lint 


POLTPI    OF  THX  RXOTUM. 


Ligature  and  excision  are  the  only  methods  in  use  at  the  present 
day.  K  the  polypus  be  external,  there  is  nothing  peculiar  in  the 
operation ;  if  it  be  internal,  it  must  be  drawn  out  in  the  same  way  as 
in  operating  upon  internal  hemorrhoids. 


GANGER   OF   THK   RSCTUM. 

Surgical  anatomy, — The  following  anatomical  details  are  borrowed 
from  Lisfranc. 

Ist.In  the  adult  female,  the  antero-posterior  diameter  of  the 
perineum  is  about  fourteen  lines ;  it  never  varies  more  than  three  or 
four  Hues  from  this  measurement. 

2d.  In  both  sexes,  the  distance  from  the  anus  to  the  inferior  portion 
of  the  coccyx,  is  twenty-two  lines;  the  distance  from  the  anus  to  the 
base  of  the  coccyx  is  twenty-seven  lines. 

3d.  In  women,  by  making  an  oval  incision  about  ten  lines  from  the 
anus,  and  carrying  up  the  dissection  until  it  reaches  the  intestine, 
upon  which  slight  traction  is  made,  it  will  be  found  that  about  twenty- 
seven  lines  of  the  lateral  and  posterior  portions  of  the  rectum  can  be 
removed  without   injuring  the  vagina ;  on  account  of  the  internal 

*  The  opinion  expressed  in  the  text  aa  to  the  danger  attending  the  ligature  of 
internal  piles,  and  aUo  the  prominence,  and  apparent  preference,  given  to  the 
operation  of  excision,  are  neither  in  accordance  with  the  rosultji  obtained  by  the 
best  surgeons  of  the  present  day.  Ligature  is  by  far  the  safest  and  moat 
effectual  remedy  for  internal  hemorrhoids,  and  the  great  danger  of  hemorrhage 
after  exeisio^i,  hasi  caused  this  operation  to  be  justly  abandoned.  In  this  city  the 
experience  of  Mott,  Cheeseman,  and  our  best  practical  surgeons,  is  entirely  in 
favor  of  the  Lgature. — £d. 
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adlmnoiis  which  it  has  with  the  vagina,  only  about  eighteen  lines  «>1 
the  leotum  can  be  removed  in  front.  These  adhesions,  formed  by 
moacnUur  fibres,  and  by  a  tendinous  and  a  very  dense  compact  cellular 
tSstae,  take  their  origin  from  the  sub-cutaneous  adipose  tissue,  at  about 
three  lines  within  the  skin.  The  rectum  can  be  separated  from  the 
vagina  with  the  finger,  as  far  as  the  peritonemn. 

4tL  In  both  sexes,  traction  upon  the  rectum,  proved  by  the 
rtraightening  of  its  curves,  will  not  cause  the  peritoneum  to  descend 
more  than  a  line ;  this  can  be  proved  by  performing  the  operation 
upon  the  subject  with  the  abdomen  laid  open. 

t\h.  In  man,  after  making  the  incisions  around  the  rectum,  and 
eanying  up  the  dissection  as  far  as  the  intestine,  upon  which  moderate 
traction  is  made,  about  twenty-two  lines  of  its  entire  circumference  can 
be  removed  without  danger  of  wounding  the  urethra. 

6tL  In  front  of  the  prostate  gland,  the  urethra  is  in  relation  with 
the  rectum  for  about  three  lines  and  a  half,  being  united  to  it  as  well 
it  to  the  bhidder  by  a  fine  elastic  cellular  tissue ;  when  the  urethra 
enters  the  perineum,  the  distance  between  it  and  the  rectum  increases 
it  it  advances  in  front,  and  from  the  point  where  it  leaves  the  intes- 
tine to  the  skin,  it  forms  an  angle  of  about  twenty  degrees  with  the 
axis  of  the  intestinal  canal.  The  tissues  which  lie  between  this  angle 
are  too  well  known  to  require  description  here ;  it  is  only  necessary 
(o  mention,  that  separation  with  the  finger  is  impossible  until  they 
have  been  divided  with  the  knife. 

7ih.  The  superficial  branch  of  the  internal  pudic,  the  transversus 
psrinei,  the  inferior,  middle  and  some  small  branches  of  the  superior 
hemorrhoidal  arteries,  are  the  only  important  vessels  which  are  in 
danger  of  being  wounded ;  it  is  by  no  means  impossible  to  tie  or  com- 
press them ;  there  is  no  danger  of  hemorrhage,  in  performing  the 
opention  described  below. 

M(H>SS   OF   OPKRATINa. 

JHUUaUon. — ^Dilatation  is  only  a  palliative  proceeding,  which  may 
be  resorted  to  in  cases  where  excision  is  not  practicable.  {See  con- 
tneiion  <^  the  rectum  ) 

jEatdmcn, — Lufrane^s  method, — The  paUent  should  be  laid  on  his 
iide^  upon  a  bed  or  table  covered  with  a  mattress,  his  thighs  half 
flexed,  and  held  in  this  position  by  assistants.     One  of  these  assistants- 
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puts  the  integuments  around  the  anus  upon  the  stretch,  whfle  another 
hands  the  instruments  to  the  surgeon,  who  drawing  upon  the  int^ro- 
ments  with  his  left  hand,  with  a  convex  bistoury  held  in  the  first  posi- 
tion in  his  right  hand,  makes  two  semi-lunar  incisions  through  the 
skin,  which  meet  before  and  behind  the  rectum.  If  there  are  T^eta- 
tions  or  carcinomatous  ulcerations  of  the  skin  around  the  anus,  these 
may  be  removed  by  making  the  incisions  &rther  from  the  rectum. 
The  skin  \a  then  dissected  up  by  turning  the  edge  of  the  knife  towards 
the  rectum,  which  is  thus  isolated  on  every  side.  By  making  these 
two  incisions,  the  surgeon,  introdudng  his  finger  into  the  rectum,  can 
draw  it  out  more  than  an  inch.  When  the  cancer  is  superficial, 
including  only  the  mucous  membrane,  or  the  coats  of  the  intestine, 
and  when  at  the  same  time  it  does  not  extend  but  a  trifle  more  than 
an  inch  above  the  anus,  by  bending  the  index  finger,  already  intro- 
duced into  the  intestine,  and  pulling  it  downward,  the  rectum  can 
easily  be  everted  and  the  whole  of  the  disease  exposed.  Hiis  everted 
intestine  is  then  slit  up  and  removed  by  means  of  a  pair  of  strong 
scissors  curved  on  their  fiat  surfiu^.  When  the  disease  presents  itself 
in  this  simple  form,  the  operation  is  easily  performed.  Some  of  the 
fibres  of  the  external  sphincter  are  usually  left  uninjured,  and  after 
the  wound  is  healed,  patients  rarely  experience  any  inconvenience  in 
defecation. 

When  the  disease  includes  the  whole  of  the  intestine  and  the  sur 
rounding  cellular  tissue,  and  extends  upwards  more  than  two  incheb 
and  a  quarter,  a  more  complicated  operation  than  the  one  just 
described  will  be  required.  After  making  the  two  semi-lunar  ind- 
sions  and  dissecting  up  the  whole  of  the  inferior  portion  of  the  rectum, 
the  surgeon  must  introduce  his  index  finger  into  the  intestine,  and 
using  it  as  a  guide  for  a  pair  of  strong  straight  scissors,  he  divides  the 
rectum  in  a  direction  parallel  to  its  axis.  This  incision  should  be 
made  at  the  posterior  part  of  the  rectum,  because  there  are  fewer 
blood  vessels  in  this  situation,  and  there  is  less  danger  of  wounding 
the  peritoneum,  or  any  other  important  organ.  The  incision  must 
be  carried  beyond  the  limits  of  the  disease,  which  are  easily  seen,  as 
the  intestine  can  be  spread  out  and  examined.  As  some  small  arte- 
rial branches  are  necessarily  divided,  the  operation  should  be  occa- 
sionally suspended  for  two  or  three  minutes,  and  a  sponge  dipped  in 
yery  cold  water  inserted  into  the  wound,,  to  arrest  the  hemorrhage. 
When  the  sponge  is  withdrawn  a  fair  opportunity  is  given  to  ex%- 
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mine  the  nature  and  extent  of  the  disease.  Very  little  blood  is  lost. 
Two  or  three  hooks  inserted  into  the  intestine  enable  the  surgeon  to  ' 
draw  it  down  and  keep  it  in  this  position.  When  the  patient  is  a 
female,  and  the  disease  includes  the  whole  of  the  intestine,  an  assistant 
should  insert  two  of  his  fingers  into  the  vagina,  to  put  the  recto- vagi- 
nal septum  upon  the  stretch.  The  greatest  care  is  required  in  making 
the  dissection  at  this  point 

When  the  patient  is  a  male,  a  catheter  should  be  introduced  into 
the  urethra,  which  will  serve  as  a  guide,  while  the  surgeon  dissects 
up  the  anterior  portion  of  the  rectum.  This  catheter  should  be  held 
bj  an  assistant,  who  will  give  the  operator  notice  when  the  knife 
comes  too  near  the  urethra ;  the  surgeon  should  also  take  hold  of  it 
from  time  to  time,  and  moving  it  up  and  down,  satisfy  himself  of  the 
exact  position  of  the  urethra,  and  the  thickness  of  the  soft  parts  which 
cover  it. 

After  the  operation,  the  surgeon  must  introduce  his  finger  into  the 
wound,  to  discover  if  anything  remaining  requires  removal.  After 
which  a  tent  of  suitable  length  and  size  is  to  be  inserted. 

In  women,  it  is  advisable  to  draw  off  the  water  with  the  catheter 
for  some  two  weeks  after  the  operation,  to  prevent  the  wound  from 
being  irritated  by  the  contact  of  the  urine. 

Velpeau^s  method. — When  the  disease  extends  upward  but  little 
more  than  an  inch,  the  intestine  should  be  slit  up  in  front,  and  then 
drawn  out,  either  with  the  finger  or  hooks ;  ligatures  are  then  carried 
through  it  as  in  hemorrhoidal  tumours,  and  the  operation  is  concluded 
in  the  same  way. 

Summing  up, — Vidal  (de  Cassis)  has  paid  considerable  attention 
to  the  results  of  this  operation,  and  has  arrived  at  the  following  con- 
clusions : — 

**  The  operation  rarely  removes  the  whole  of  the  disease,  and  some- 
times hastens  the .  fatal  termination.  Lisfranc  lost  three  out  of  nine 
cases.  Velpeau  three  out  of  six.  Only  two  of  Velpeau*s  patients 
were  cured,  the  sixth  being  affected  with  incontinence.  The  opera- 
tion therefore  does  not  always  remove  the  whole  of  the  disease ;  the 
cure  is  sometimes  only  partial ;  and  death  has  been  produced  within 
twelve  hours.  But  as  death  is  the  inevitable  consequence  of  cancer 
of  the  rectum,  and  as  there  is  a  possibility  of  prolonging  life  bv  the 
performance  of  an  operation,  some  surgeons  consider  themselves 
authorised  to  attempt  it." 
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Vidal  sajB,  when  the  cancer  consists  of  a  mass  of  tamonrs,  it  is 
always  more  malignant  and  more  likely  to  retam.  If  it  extends 
more  than  an  inch  above  the  anus,  it  is  beyond  the  reach  of  the  knife. 
In  the  male  it  is  extremely  difficult  to  separate  the  rectnm  from  the 
anterior  portion  of  the  prostate  gland,  which  from  its  color  and  con- 
aisteDce  is  very  liable  to  be  mistaken  for  schirrus. 

Pinault  advises  the  performance  of  the  operation  when  the  disease 
does  not  extend  farther  up  than  two  inches  and  a  quarter,  and  is  very 
limited  in  thickness.  In  the  female,  no  operation  should  be  performed, 
if  the  surgeon  on  introducing  his  finger  into  the  vagina  discovers  that 
the  septum  is  diseased. 

PLUOOIHrO   OF  THX   BXOTUM. 

Hemorrhage  may  arise,  after  the  performance  of  the  operations 
described  above,  which  requires  plugging  of  the  rectum  to  arrest  it. 
We  have  already  described  the  dressing  used  by  Boyer  after  the 
operation  for  hemorrhoids.  Similar  methods  may  be  employed  accord- 
ing to  the  nature  of  the  case. 

A  funnel-shaped  compress,  inserted  so  as  to  form  a  cul-de-sac  in 
the  rectum,  and  stuffed  with  lint,  or  a  well  soaked  bladder  introduced 
into  the  intestine,  and  filled  with  lint,  will  be  found  to  produce  pres- 
sure sufficient  to  arrest  any  hemorrhage  liable  to  take  place. 

rORSION   BODIES   IN   THE   RECTUM. 

The  mode  to  be  adopted,  and  the  instruments  required,  to  efiect  a 
removal  of  foreign  bodies  in  the  rectum,  must  depend  upon  their  size, 
shape,  and  position.  The  speculum,  forceps,  lithotomy  forceps,  etc., 
will  answer  the  purpose  in  the  great  majority  of  ceases.  If  necessary, 
an  incision  of  the  anus  may  be  made  with  the  knife. 

STRICTURE    OF   THE    ANUS   AND   THE   RECTUM. 

This  disease  may  be  treated  by  dilatation,  or  incision. 

Dilatation, — Desault  dilated  the  rectum  by  means  of  tents  soaked 
in  grease,  whose  size  was  gradually  increased.  Gum  elastic  catheters 
may  also  be  used  for  the  same  purpose. 
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CastoUat  introduced  a  linen  bag,  by  means  of  a  cadieter  ;  this  bag 
he  afterwards  filled  with  lint. 

Bermond  and  Fanchou  have  invented  very  ingenious  apparatus, 
which  may  be  useful  in  some  cases. 

Dilatation  is  useful  when  the  stricture  is  some  distance  up.  The 
preference  should  be  given  to  those  methods  which  are  the  most  sim- 
ple, and  least  painful. 

Ineuian, — ^This  mode  of  treatment  is  peculiarly  applicable  in  cases 
of  membranous  stricture,  without  cancerous  degeneration.  The  sur- 
geon introduces  his  index  finger  as  far  as  the  stricture,  and  then, 
laying  a  probe-pointed  bistoury  flat  upon  it,  slides  it  up  as  far  as  the 
constricted  point,  then  turning  the  edge  of  the  knife  towards  the 
stricture,  he  divides  it  as  he  withdraws  the  instrument  One  or  more 
incisions  may  be  made,  according  to  the  condition  of  the  disease ;  a 
large  tent  should  then  be  introduced  into  the  rectum. 

Crushing^  laceration,  ligature,  and  cauterisation,  may  all  be  useful 
in  cases  which  depend  upon  the  presence  of  tumours,  either  benign  or 
pialignant ;  but  no  general  rule  can  be  given  for  this  performance. 

PROLAPSUS   ANI. 

In  some  cases,  the  prolapsus  consists  of  the  mucous  membrane  of 
rectum  only,  which,  being  loosely  connected  with  the  other  coats  of 
the  gut,  occasionally  protrudes  half  an  inch,  or  an  inch,  beyond  the 
anus ;  in  others,  the  whole  rectum  protrudes,  drawing  the  peritoneum 
along  with  it. 

The  modes  of  treatment  adapted  to  this  affection,  are  :  1st,  reduc- 
tion ;  2d,  excision ;  3d,  cauterisation ;  4th,  excision  of  the  folds 
radiating  from  the  anus. 

1st  Reduction  is  only  a  palliative  form  of  treatment  The  disease 
returns  if  the  individual  stands  for  a  long  time,  or  strains  much  at 
stool.  Tet,  when  prolapsus  ani  supervenes  after  a  long  illness,  or 
temporary  debility,  reduction  is  the  only  method  of  treatment  which 
ought  to  be  employed :  the  disease  disappearing  as  the  strength  of  the 
patient  increases,  and  his  general  health  becomes  re-established. 

If  the  rectum  itself  be  prolapsed,  it  should  be  washed  and  covered 
with  soft  linen  compresses ;  the  surgeon  then  taking  it  with  his  left 
hand,  presses  upon  it  moderately,  so  as  to  diminish  its  volume ;  and 
with  the  index  finger  of  the  right  hand,  he  pushes  up  the  most 


388 

extreme  point  of  the  tumour,  so  as  to  return  first  those  parts  which 
have  protruded  last  If  the  tumour  be  strangulated,  an  incision  of  the 
anus  may  be  made.  The.  whole  should  be  retained  by  means  of  a 
large  tent,  and  a  T  bandage. 

2d.  £xcinon. — ^This  method  is  sure  and  rapid,  and  should  be 
performed  in  the  following  manner :  two  or  three  ligatures  should  bo 
carried  through  the  base  of*  the  tumour,  by  which  it  can  be  retained 
in  position  ;  the  whole  of  it  in  front  of  the  threads  is  then  removed 
with  the  bistoury.  It  is  advisable  to  tie  the  arteries  as  soon  as  they 
are  divided,  and  to  apply  the  actual  cautery  lightly  to  the  surface  of 
the  wound. 

3d.  Cauterisation, — ^6y  touching  the  tumour  here  and  there  with  a 
knife-shaped  cautery  iron,  heated  to  a  white  heat,  inodular  tissue 
is  formed,  which,  by  its  tendency  to  contract,  may  prevent  a  recur- 
rence of  the  disease. 

Treatment  by  cauterisation  sometimes  fails,  and  is  only  applicable 
to  cases  where  the  tissues  are  perfectly  healthy. 

4th.  Excision  of  the  folds  radiating  from  the  anus  (plate  71, 
fig.  2). — Dupuytren  advised  the  removal  of  a  portion  of  the  folds 
radiating  from  the  anus,  to  diminish  the  circumference  of  the  latter, 
and  give  more  elasticity  to  the  subjacent  tissues.  Each  fold  is  seized 
with  hooked  forceps,  and  excised  with  curved  scissors.  The  excision 
should  be  carried  as  far  as  the  anus,  and  even  a  little  within  it,  so  that 
the  contraction  may  extend  over  as  large  a  space  as  possible.  This 
method  frequently  fails.  Therefore,  in  severe  cases,  it  is  preferable  to 
remove  the  whole  of  the  tumour. 

IMPERFORATE    ANUS. 

This  malformation  is  frequently  congenital,  and  may  be  either 
superficial  or  deep-seated. 

The  superficial  variety  is  produced  by  the  skin ;  the  mucous  mem- 
brane forming  a  cul-de-sac,  a  thin  cellular  layer  lying  between  it  and 
the  skin.  This  variety  of  imperforation  is  easily  recognised  by  the 
violet  color  of  the  skin  at  the  anus,  and  the  projection  of  the  septum 
when  the  child  cries.  If  the  skin  be  pushed  inwards  with  the  finger, 
the  contraction  of  the  sphincter  can  bo  felt.  The  point  of  the 
bistoury  is  thrust  into  the  centre  of  the  spot  which  is  believed  to  be 
the  extremity  of  the  rectum,  when  a  gush  of  meconium  imnaediately 
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follows.  A  crucial  incision  of  the  septum  is  then  made  with  a  probe- 
pointed  bistoury,  and  each  flap  removed  with  the  scissors  and  forceps. 
A  lint  tent  of  the  size  of  the  little  finger  is  now  introduced  into  the 
rectum,  which,  to  prevent  contraction  of  the  orifice,  is  kept  in  place 
until  complete  cicatrization  is  effected.     (Plate  71,  fig.  3.) 

Deep  imperforation,  depending  upon  a  septum  situated  at  various 
distances  trom  the  external  orifice,  is  onlj  accessible  to  instruments 
introduced  by  the  anus,  when  the  septum  is  not  farther  up  than  one 
and  a  half  or  two  inches.  If  the  distance  be  greater  than  this,  the 
operation  for  artificial  anus  must  be  performed. 

The  existence  of  this  deep  imperforation  is  recognized  by  the 
absence  of  stools,  the  distension  of  the  abdomen,  and  by  the  presence 
of  the  usual  symptoms  which  characterize  retention  of  fecal  matter. 
The  most  certain  proof  is  the  obstacle  which  is  met  with  when  a 
catheter  is  introduced  into  the  anus. 

There  is  no  diflSculty  in  performing  the  operation  when  the  ob- 
struction is  within  an  inch  and  a  half  of  the  anus.  A  small  speculum 
may  be  used  to  dilate  the  lower  part  of  the  rectum,  and  the  septum  is 
punctured  with  a  bistoury,  wound  with  linen,  to  within  a  few  lines  of 
its  point  The  meconium  immediately  escapes.  The  flaps  of  the 
septum  may  then  be  excised,  and  the  passage  kept  open  by  the 
introduction  of  a  lint  tent,  as  already  described. 

Malgaign^s  method, — The  little  finger  being  introduced  into  the 
anus,  and  the  precise  position  of  the  septum  ascertained,  the  surgeon 
must  enlarge  the  anus  in  front  by  a  single  incision  with  the  bistoury ; 
the  efforts  of  the  child  will  then  force  the  septum  almost  as  far  down 
as  the  external  orifice,  and  plainly  into  view.  The  surgeon  seizes  it 
with  mouse-toothed  forceps,  makes  a  crucial  incision  into  it,  and 
excises  the  two  posterior  angles,  after  which  he  removes  the  meconium 
contained  in  the  rectum.  The  mucous  membrane  on  the  inferior 
portion  of  the  anterior  flaps  is  then  removed,  and  they  are  brought 
down  and  united  to  the  incision  in  the  skin  by  a  few  points  of 
interrupted  suture. 

ABNORMAL   ANUS. 

The  lower  portion  of  the  rectum  may  be  wanting,  and  the  anus 
open  into  the  vagina,  bladder,  or  at  some  other  point  of  the  pelvis. 
When  the  rectum  opens  into  the  vagina,  two  modes  of  treatment 
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have  been  proposed.  By  one,  the  perineum  and  sepiam  are  divided 
as  far  up  as  the  abnormal  anus;  a  cannla  is  carried  through  the 
wound  into  the  rectum,  and  the  whole  united  together  over  the 
instrument,  whose  opening  serves  as  a  continuation  of  the  rectum. 

Bj  the  other  method  (Dieffenbach's),  ueithOT  the  perineum  nor 
fourchette  are  divided,  but  a  puncture  is  made  in  the  perineum 
which  is  carried  directly  into  the  rectum.  A  catheter  is  then  intro- 
duced into  this  puncture,  and  the  abnormal  anus  is  treated  as  a  recto- 
vaginal fistula. 

When  the  lower  portion  of  the  rectum  is  wanting,  the  natural  anus 
must  be  established  by  making  a  passage  through  the  tissues  into  the 
rectum,  or  an  artificial  anus  be  made.  The  intestine  usually  forms  a 
species  of  bag,  filled  with  meconium,  which  may  be  reached  by  com- 
mencing at  the  natural  locality  of  the  anus,  and  dividing  the 
integuments  layer  by  layer,  exploring  the  bottom  of  the  wound  with 
the  finger  after  each  incision  with  the  knife.  As  soon  as  the  fluctu- 
ation of  the  bag  terminating  the  intestine  is  recognised,  a  puncture  is 
made  into  it,  and  it  is  divided  in  different  directions.  Dilatation  is 
kept  up  by  introducing  tents  or  a  catheter. 

'  When  the  anus  opens  into  the  bladder,  it  should  be  treated  in  the 
same  manner.  In  performing  this  operation,  the  surgeon  should  keep 
as  near  as  possible  towards  the  anterior  part  of  the  sacrum,  to 
avoid  wounding  the  bladder  in  the  male  and  the  vagina  in  the 
female. 
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Plate  LXXIL 
OPERATIONS    UPON    THE    PENIS. 

Pio.  1.  Section  of  the  frcmum, — ^A  bistoury,  a,  is  carried  through 
the  fraenum  to  divide  it  from  below  upwards. 

Fig.  2.  PhymosU, — A  director,  6,  is  insinuated  between  the  glans 
and  the  prepuce ;  a  bistoury,  a,  slid  along  the  groove  of  the  director, 
makes  a  puncture  at  the  upper  part  of  the  prepuce,  and  divides  it 
from  within  outwards. 

Fio.  8.  The  surgeon,  having  seized  the  flaps  of  the  prepuce  with  the 
forceps,  a,  is  removing  them  with  the  scissors,  6. 

Fio.  4.  Circumcision. — ^The  prepuce  has  been  drawn  in  front  of  the 
glans,  and  seized  with  the  forceps,  a,  whose  jaws  have  fenestrse  cut 
into  them ;  the  ligatures,  b  6,  are  carried  through  the  fenestrse  of  the 
forceps  and  the  prepuce. 

Fio.  4  hie,  2d  step, — ^The  bistoury,  a,  is  dividing  the  skin  of  the 
prepuce  in  front  of  the  forceps. 

Fio.  5.  The  prepuce  as  it  appears  after  the  section  of  the  skin. 
The  retraction  of  the  skin  is  much  greater  than  that  of  the  mucous 
membrane,    a  a,  6  6,  the  ligatures. 

Fio.  5  his. — ^The  ligature,  a,  has  brought  together  the  mucous 
membrane  ana  the  skin. 

Fio.  6.  Operation  for  paraphimosis. — Reduction. 

SXGTION   OF  THX   FRCEBNUM. 

{Figure  1.) 

This  operation  can  be  performed  with  either  the  scissors  or  the 
bistoury.  An  assistant  holds  the  glans  firmly,  and  the  surgeon 
drawing  out  the  froenum  puts  it  upon  the  stretch.  If  the  scissors  are 
used,  it  is  divided  with  a  single  cut ;  if  the  bistoury  be  preferred,  it  is 
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thrust  through  the  froenam  from  right  to  left,  and  divided  at  once 
from  below  upwards. 

Union  by  the  first  intention  is  prevented  by  inserting  a  little  lint 
between  the  lips  of  the  wound.    No  further  dressing  is  required. 

FHTM08I8. 

{Fibres  2  to  5  5u,  ineltuive.) 

Phymosis  may  be  treated  by  incision,  excision,  and  circumcision. 

1st.  Incincn. — Incision  consists  in  slitting  up  the  prepuce,  and 
may  be  performed  at  any  point  around  the  glans.  Jules  Cloquet 
advises  the  performance  of  the  operation  at  the  inferior  portion  of  the 
glans,  to  avoid  leaving  a  visible  cicatrix.  Coster  operated  by  making 
three  short  incisions  in  the  free  border  of  the  prepuce  at  equal 
distances  from  each  other. 

The  operation  can  be  performed  either  with  scissors  or  bistouries, 
of  various  kinds ;  the  blade  being  slid  as  &r  as  necessary  beneath  the 
prepuce,  and  the  incision  thus  effected.  A  straight  bistoury,  having  a 
small  ball  of  well  oiled  wax  over  its  point,  may  be  used ;  the  instru- 
ment is  slid  under  the  prepuce  as  far  as  possible,  the  surgeon  then 
using  it  as  a  lever,  and  pushing  its  point  through  the  foreskin,  effects 
the  section  from  behind  forwards,  by  drawing  the  knife  towards 
himself. 

A  director,  slid  under  the  prepuce  (fig.  2),  can  also  be  used  to 
guide  the  instrument  Whatever  method  is  adopted,  the  skin  should 
be  put  upon  the  stretch  to  make  a  free  and  rapid  incision. 

2d.  Excision, — Excision  is  frequently  a  second  step  of  the  operation 
of  incision.  When  the  skin  of  the  prepuce  is  long,  two  ugly  lateral 
flaps  frequently  remain  after  making  the  dorsal  incision :  these  should 
be  excised.  This  is  done,  by  seizing  each  flap  with  a  pair  of  forceps, 
and  removing  it  with  the  scissors  (fig.  3),  in  such  a  manner  as  to 
leave  an  even  border. 

Excision,  as  a  special  operation,  may  be  performed  either  with  the 
scissors  or  bistoury ;  a  fold  of  skin  is  raised  up  at  some  convenient 
point  of  the  prepuce,  and  excised  so  as  to  leave  a  V  shaped,  or  semi- 
lunar wound. 

3d.  Circumoision. — This  operation  removes  all  of  the  free  border 
of  the  prepuce.     The  surgeon,  seizing  the  prepuce  and  pulling  it  for 
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wards,  grf&sps  all  that  portion  of  it  extending  beyond  the  glans,  with 
a  pair  of  dressing  forceps,  and  excises  it  close  to  the  forceps  with  a 
single  stroke  of  the  bistoury.  The  forceps  being  opened,  the  skin 
will  be  found  to  retract  much  more  than  the  mucous  membrane. 
The  latter  should  then  be  slit  up  in  several  places,  and  the  flaps 
turned  back  and  attached  to  the  skin  by  sutures. 

Ricord  advised  the  surgeon  to  trace  out  a  line  with  ink,  or  the 
nitrate  of  silver,  which  shall  serve  as  a  guide  for  incising  that  por- 
tion of  the  prepuce  lying  in  front  of  the  forceps.  By  letting  the 
prepuce  go  after  drawing  the  line,  the  surgeon  can  see  the  extent 
of  the  retraction,  and  make  his  incision  in  front  of,  or  behind  the 
line,  if  such  should  prove  to  be  necessary. 

Circumcision  with  sutures, —  VidaFs  method, — Vidal  gives  the 
following  description  of  his  operation :— "  After  trying  a  variety  of 
operations,  I  now  adopt  circumcision  with  suture,  by  which  the 
mucous  membrane  of  the  prepuce  is  immediately  united  with  the 
skin.  Whatever  operation  is  performed,  after  excision  or  incision  of 
the  prepuce,  the  skin  retracts  much  more  than  the  mucous  mem- 
brane, leaving  a  large  wound,  which  will  inflame,  suppurate,  and 
frequently  give  rise  to  hemorrhage.  Instead  of  excising  this  excess 
of  mucous  membrane,  I  turn  it  back,  and  fasten  it  to  the  skin  by 
points  of  suture.  The  simple  form  of  suture  may  be  used,  or  the 
threads  may  be  inserted  before  excision,  which  can  be  done  in  two 
ways. 

^  First  method, — A  line  is  made  with  ink  on  the  skin  of  the 
prepuce,  along  the  line  where  the  sutures  are  to  be  inserted,  and 
carried  in  a  direction  according  with  the  shape  of  the  glans.  The 
prepuce  is  allowed  to  remain  in  its  usual  position  while  this  line  is 
being  traced.  All  that  portion  of  the  prepuce  lying  in  front  of  the 
line  is  then  grasped  with  dressing,  or  self-acting  forceps,  and  while 
the  surgeon  draws  this  forwards,  an  assistant,  taking  hold  of  the  penis, 
draws  the  skin  of  the  organ  slightly  in  the  opposite  direction.  The 
threads  are  then  inserted  along  the  black  line,  about  two  or  three 
lines  apart  The  prepuce  is  now  pulled  forwards,  and  divided  at 
once  with  very  strong  scissors,  between  the  threads  and  the  forceps. 
The  removal  of  the  prepuce  makes  a  wound  of  variable  size,  the 
threads  passing  over  the  glans  at  right  angles  with  the  meatus. 
These  threads  are  divided  in  the  middle,  two  sutures  being  formed  of 
each  of  them,  one  on  each  side  of  the  glans.     Four  threads  having 
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been  inurted,  will  thua  form  eight  points  of  ratnre.  Tlie  needlet 
•hould  be  very  fine,  flat,  and  lanoe-ehaped  at  the  point  The  stttmes 
ought  to  be  removed  on  the  fbui^bh  day,  by  whieh  time  union  ie  gene- 
rally effected.  This  method  presents  decided  adyanlages.  The 
results  are  most  satis&otory  in  regard  to  appearance.  No  dressing  is 
required  after  the  operation,  except  a  oompreas  soaked  with  water.* 

Figures  4,  4  Ks,  5,  and  5  Ws,  show  the  different  steps  of  Vidal*s 
method. 

PABAPBTM08X8. 

(JKffure  6.) 

Paraphymosis  may  be  reduced^  or  $Ui  tij»,  when  reduction  is  impos> 
flible. 

Ist  .fi^ttclioii.— The  surgeon  seijses  the  penis  in  the  manner 
represented  in  figure  6.  Having  well  oiled  the  glana,  he  forces  it 
back  with  the  thumbs,  while  with  the  middle  and  index  fingers  of 
each  hand  he  attempts  to  bring  the  oedematous  prepuce  forwards. 

Campressum  by  means  of  a  bandage,  whose  successive  turns  gradu- 
ally compress  the  glans,  prepuce,  and  penis,  will  sometimes  effect 
reduction  in  twenty-four  or  forty-eight  hours,  when  the  usual  method 
has  failed. 

In  obstinate  cases,  the  reduction  may  be  facilitated  by  cold  ap[di- 
cations.  incisions  to  evacuate  the  serum,  and  methodical  manipula- 
tions to  disperse  it 

2d.  Slitting  up  the  prepuce. — ^When  paraphymosis  is  accompanied 
by  acute  inflammatbn,  and  the  ring  formed  by  the  prepuce  threatens 
strangulation,  it  must  be  slit  up. 

The  surgeon  seizes  the  penis  with  the  left  hand,  the  thumb  resting 
upon  the  glans,  and  the  fingers  upon  the  body  of  the  organ ;  he  then 
ioc^rts  the  point  of  a  straight  bistoury  beneath  the  seat  of  strangula- 
tion, and  divides  it  by  raising  up  the  instrument  Incisions  can  also 
be  made  at  other  points,  if  necessary ;  after  which  the  prepuce  is  scari- 
fied to  produce  a  depletion  favorable  to  resolution. 
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OANOXB  OF  THX   PENIS. 


Lisfiranc  directed  the  attention  of  surgeons  to  the  real  origin  and 
seat  of  cancer  of  the  penis.  This  disease  only  attacks  the  prepuce,  or 
the  skin  of  the  organ,  but  its  growth  may  be  so  extensive  as  to 
envelope  the  glans  and  its  entire  body.  An  incision  along  the  dor- 
sum, and  parallel  with  the  diseased  organ,  will  show  that  the  body  of 
the  penis  is  perfectly  healthy,  although  surrounded  by  the  canoeroua 
mass.  The  whole  of  the  diseased  portions  should  be  carefully  excised, 
either  with  the  scissors  or  bistoury. 


Plate  LXXm. 

CONTINUATION  OF  OPERATIONS  UPON  THE  PENIS  AND 
SOROTUM. 

Fig.  1.  Operation  for  hydrocele. — The  surgeon  grasping  the  tumour 
with  the  left,  hand  a,  is  about  making  a  puncture  with  a  trochar  held 
in  the  right  hand  (fig,  1,  his). 

Fig.  2.  Operation  for  sarcocele, — Ligature  and  excision  of  the 
arteries  of  the  cord.  The  cord  is  brought  into  view  by  an  incision 
made  along  its  course ;  the  probe  a  separates  the  spermatic  artery 
from  the  rest  of  the  cord. 

Fig.  3. — The  dissection  of  a  tumour  with  the  bistoury  a, 

Fio.  4.  Amputation  of  the  penis. — The  surgeon  having  applied  a 
bandage  to  the  free  extremity  of  the  penis,  is  holding  it  ^th  one 
hand,  while  an  assistant  h  draws  back  the  skin  towards  the  pubes ;  the 
amputation  is  being  performed  with  the  bistoury  c. 

HYDROCELE. 

{PlaU  IS,  fig,  1,  and  1  bis,) 

The  general  title  of  hydrocele  is  given  to  all  tumours  of  the  scrotum 
formed  by  an  accumulation  of  serum.  When  serum  is  infiltrated 
into  the  cellular  tissue  of  the  scrotum,  it  is  called  oedema.  When  it 
is  effused  into  the  tunica  vaginalis,  it  constitutes  true  hydrocele. 
(Edema  of  the  scrotum  is  frequently  a  consequence  of  general  disease, 
and  is  usually  treated  by  making  numerous  punctures.  The  spermatic 
cord,  as  well  as  the  tunica  vaginalis,  may  be  the  seat  of  hydrocele 
by  effusion.  Hydrocele  of  the  tunica  vaginalis  communicates  with 
the  peritoneum  (congenital  hydrocele)^  when  the  canal  of  Nuck  is  not 
oMiterated.  This  peculiarity  contra-indicates  most  of  the  operations 
performed  for  hydrocele  of  the  tunica  vaginalis. 

Hydrocele  of  the  cord  may  be  treated  in  the  same  way  as  hydrocele 
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of  the  tunica  yaginalis.  Bat  the  anatomical  relations  of  the  tumour 
with  the  organs  which  compose  the  spermatic  cord,  and  its  vicinity 
to  the  peritoneum,  should  render  the  surgeon  cautious  in  the  use  of 
irritating  injections.  The  operation  by  incision  is  therefore  to  be 
preferred. 

The  treatment  of  hydrocele  is  either  palliative  or  radical.  The 
palliative  treatment  consists  in  evacuating  the  fluid  contained  in  the 
tunica  vaginalis,  either  by  puncture  or  incision.  But  after  this  simple 
operation,  the  serum  again  accumulates  in  the  scrotum,  and  repro- 
duces the  disease.  To  effect  a  radical  cure,  a  change  in  the  surface 
of  the  serous  membrane  must  be  produced,  so  as  to  prevent  it  from 
again  secreting  fluid. 

The  methods  employed  for  the  cure  of  hydrocele  are,  puncture, 
incision,  excision,  cauterisation,  the  seton,  the  suture,  and  injection. 

Puncture, — This  operation  is  either  performed  with  a  lancet,  or 
acupuncture  needles.  In  doubtful  cases,  it  is  prudent  to  make 
exploring  punctures ;  but  when  the  nature  of  the  case  is  well  made 
out,  a  small  trochar  is  the  most  suitable  instrument  for  making  the 
puncture.  The  patient  lying  down,  the  surgeon  should  'grasp  the 
tumour  with  the  whole  hand,  and  making  methodical  pressure,  put 
the  integuments  upon  the  stretch ;  the  anterior  and  inferior  portion 
of  the  tumour  should  be  allowed  to  project  between  the  thumb  and 
index  finger  of  the  left  hand ;  the  surgeon  having  previously  ascer- 
tained the  exact  position  of  the  testicle,  takes  the  trochar  in  his  right 
band,  and  thrusts  it  obliquely  into  the  antero-inferior  part  of  the 
scrotum,  limiting  the  extent  of  its  insertion  by  placing  hia  fore-finger 
upon  the  instrument,  to  avoid  wounding  the  testicle.  The  stem  of  the 
trochar  is  then  removed,  and  the  canula  held  firmly  in  place  during 
the  escape  of  the  fluid,  to  prevent  any  infiltration  of  the  serum  into 
the  scrotum. 

Incision, — The  tumour  is  grasped  in  the  same  way  as  in  the 
operation  for  puncture.  The  surgeon  proceeds  to  divide  each  layer 
by  itself,  until  he  reaches  the  tunica  vaginalis,  into  which  he  makes 
an  exploring  puncture,  or  he  may  open  it  at  once;  then,  enlarging 
the  incision  above  and  below,  he  fills  the  sac  with  lint,  either  dry,  or 
soaked  in  warm  wine. 

Excisioh, — Boyer  advises  the  surgeon  to  make  an  incision  of  the 
skin,  and  dissecting  it  up  extensively  in  different  directions,  to  remove 
as  much  as  he  can  of  the  tunica  vaginalis.     This  operation  has  been 


34S 

modified  in  Tarious  wajs  by  different  surgeons.  Excision  is  proper 
when  the  tunica  vaginalis  is  thick  and  indurated,  but  in  the  great 
majority  of  cases,  incision  is  to  be  preferred. 

CauteritaHan  consists  in  producing  an  eschar  at  the  lower  part  of 
the  tumour,  by  the  application  of  caustic  potash,  the  action  of  the 
caustic  extending  to  the  tunica  vaginalis.  This  operation  is  now 
abandoned. 

The  insertion  of  the  Mlem,  lint  UnU^  and  other /ar»^  bodies  into 
the  interior  of  the  tumour,  is  now  very  generally  disapproved  o£ 

If^tction, — ^This  method,  which  was  described  by  Gelsns,  is  at 
present  generally  adopted.  Puncture,  as'already  described,  constitutes 
the  first  step.  When  the  sac  is  emptied,  the  surgeon  injects  into  its 
cavity  some  irritating  liquid,  which  will  produce  an  adhesive  inflam- 
mation of  the  interior  of  the  tunica  vaginalis,  which  prevents  any 
reproduction  of  the  disease. 

Wine,  or  the  tincture  of  iodine,  is  usually  employed  for  injections ; 
from  eight  to  fifteen  parts  of  the  tincture  to  thirty  parts  of  water. 
The  liquid  should  be  very  nearly  of  the  temperature  of  the  body,  and 
the  quantity  employed  must  be  proportioned  to  the  size  of  the  tumour. 

A  silver  or  pewter  syringe,  large  enough  to  hold  several  ounces, 
should  be  used,  and  its  nozzle  should  he  shaped  so  that  it  can  be 
fitted  accurately  into  the  canula. 

The  serum  liaviug  been  completely  evacuated,  the  surgeon  grasps  a 
portion  of  the  skin  surrounding  the  canula,  and  holds  it  firmly  around 
the  instrument  An  assistant  then  introduces  the  nozzle  of  the  syringe 
into  the  canula,  and  slowly,  but  continuously,  forces  the  irritating  liquid 
into  the  sac  until  it  is  completely  filled,  which  being  effected,  the 
syringe  is  withdrawn,  and  the  surgeon  applying  his  finger  over  the 
mouth  of  the  canula,  to  prevent  the  escape  of  the  liquid,  retains  it 
within  the  scrotum  for  two  or  three  minutes.  If  acute  pain  is  not 
produced  in  the  course  of  three  or  four  minutes,  the  fluid  is  allowed 
to  escape,  and  the  sac  is  injected  a  second  time.  If  the  patient 
experiences  acute  pain  along  the  spermatic  cord  and  in  the  region  of 
the  kidneys,  and  also  in  the  testicles,  the  liquid  may  then  be  dis- 
charged by  pressing  upon  the  tumour. 

It  is  very  important  during  this  second  step  of  the  operation,  that 
the  canula  should  be  held  firmly  in  place,  to  prevent  the  injection 
from  escaping  into  the  cellular  tissue  of  the  scrotum,  and  producing 
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gmgiene.    If  thi&  accident  should  happen,  the  BurgeoTj  roost  make 

large  incisions  to  facilitate  the  escape  of  the  infiltrated  liquid. 

The  second  step  of  the  operation  heing  concluded,  Ihe  scrotum 

must  now  be  covered  with  compresses  soaked  in  the  liquid  used  for 

the  injection.    In  ihe  couive  of  twenty-four  hours,  the  tumour  becomes 

inflamed,  enlarged,  hard  and  painful,  which  symptoms  slowly  subside, 

•adhesions  form,  and  in  fifteen  or  twenty  days  the  disease  is  cured. 

SuppuratiTe  inflammation  occasionally  takes  place,  but  this  by  no 

means  prevents  the  radical  cure  of  the  disease.*" 

« 

SAROOOKLI. 

{PlaU  73,  fiff.  2  and  3.) 

Malignant  tumours  of  the  testicle  may  be  treated  by  ligature  of  the 
tpermatie  vessels,  and  by  eastration, 

1st  Ligature  of  the  spermatic  vessels,  fig.  2. — Maunoir^s  method — 
An  incision  from  an  inch  and  a  half  to  two  inches  in  length,  just 
below  the  external  ring,  brings  the  spermatic  cord  into  view;  the 
spermatic  artery  is  isolated  from  the  rest  of  the  cord,  and  tied  with 
two  ligatures,  between  which  it  is  divided. 

MorgarCs  method, — ^Morgan  removes  the  vas  deferens,  and  leaves  the 
vessels  untouched.  * 

Both  of  these  operations  are  tedious  and  painful,  and  sometimes 
fail  to  produce  atrophy  of  the  tumour.  Castration  is  therefore  usually 
preferred. 

2d.  CastraHcn^  fig.  3. — ^There  are  two  steps  to  this  operation ;  1st, 


*  Ab  a  material  for  injection  for  the  radical  cure  of  hydrocele,  the  Tinct. 
Iodine  Compoaita,  of  the  United  States  Phannaoopeia,  is  preferable  to  the  simple 
tincture  of  Iodine,  as  the  former  is  not  decomposed  by  dilution  with  water.  The 
compound  tincture  is  similar  in  composition  to  Lugol's  solution.  It  may  be 
Ejected  of  the  strength  of  one  part  to  two  or  three  of  water.  The  easiest  and 
most  efBoieot  mode  of  performing  the  operation  is  to  employ  a  small  glass  or  pew- 
ter syringe,  such  as  is  used  for  the  urethra,  to  inject  from  3  ij*  to  J  ss.  of  the  fluid, 
•oeording  to  the  sise  of  the  hydrocele,  and  to  withdraw  the  canula  immediately, 
allowing  the  Iodine  mixture  to  remain  in  the  tunica  vaginalis.  Solutions  of 
Iodine  are  preferable  to  wine  for  injections  in  hydrocele,  inasmuch  &m  they  are 
not  liable  to  give  rise  to  sloughing,  if  accidentally  injected  into  the  cellular  ti^ue 
of  the  scrotum. — ^Ed. 

24 
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The  incision  of  the  skin  and  exposure  of  the  tamour ;  2d,  The  diTinon 
of  the  Bpermatio  cord. 

Ist  Step, — ^The  skin  in  front  of  the  tamour  is  divided  by  an  inci- 
sion commencing  at  the  external  ring,  and  carried  down  to  the  most 
dependent  portion  of  the  tumour.  When  the  skin  does  not  adhere  to 
the  tumour,  the  latter  is  easily  separated  from  it  by  enucleation ;  but 
if  adhesion  has  taken  place,  the  tumour  must  be  separated,  by  dissec^ 
tion,  from  the  integuments,  provided  the  latter  are  not  iuTolTed  in  the 
disease.  If  the  tumour  is  very  large,  a  portion  of  the  scrotum  should 
be  removed  with  it 

2d  Step, — ^The  tumour  being  separated  from  the  integuments,  is 
supported  only  by  the  cord,  and  should  be  held  by  an  assistant  The 
oord  may  be  divided  at  once,  and  the  arteries  tied  after  the  removal 
of  the  tumour,  or  it  may  be  divided  by  degrees,  and  the  vessels  tied 
as  they  are  cut 

When  the  cord  is  divided  with  a  smgle  stroke  of  the  knife,  it 
retracts  and  draws  up  the  vessels,  so  as  to  occasion  difficulty  in 
securing  them.  It  has  therefore  been  advised  to  put  a  ligature  around 
the  entire  cord  before  dividing  it,  or  to  prevent  its  retraction  by  means 
of  a  hook. 

JLarry  describes  a  fatty  hypertrophy  of  the  envelopes  of  the  testi- 
cle, under  the  title  of  oscheochalasia,  the  testicle  itself  not  being 
diseased.  The  surgeon,  in  performing  an  operation  for  this  disease, 
should  only  remove  the  diseased  envelopes,  leaving  the  testicle  itself 
intact 

AMPUTATION      OF      THB      PXNI8. 

{Plate  73,  fy.  4.) 

When  cancer  attacks  the  body  of  the  penis,  amputation  of  the 
organ  is  demanded.  An  assistant  takes  hold  of  the  penis  near  its 
root,  and  the  surgeon,  after  applying  a  bandage  to  its  free  extremity, 
grasps  it  firmly  with  his  left  hand  and  removes  it  with  a  single  stroke 
of  the  knife. 

The  corpora  cavernosa  are  more  retractile  than  the  skin  ;  therefore 
the  assistant  ought  not  to  pull  too  much  upon  the  intejrumcMits  of  the 
penis,  for  if  the  flap  of  skin  is  too  long  it  hinders  cicatrisation,  ani 
also  the  free  discharge  of  urine  from  the  urethra.     The  corpor-\  caver- 
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nosa  retract  in  propordon  to  their  length,  hence  the  nearer  the 
operation  is  performed  to  the  scrotum  the  more  skin  should  be  pre- 
served. 

After  the  performance  of  the  amputation,  the  arteries  must  be  tied, 
and  a  catheter  introduced  into  the  urethra,  which  is  to  be  perma- 
nently retained.  The  catheter  requires  changing  frequently,  but 
should  be  retained  until  cicatrisation  is  complete.  On  account  of  the* 
difficulty  sometimes  experienced  in  intro<lucing  the  catheter  after  the 
performance  of  the  operation,  Barthelemy  advises  the  surgeon  to 
introduce  it  first,  and  to  amputate  it  and  the  penis  together. 

Bicord's  method, — In  a  case  of  phagedenic  chancre,  which  had 
destroyed  half  of  the  penis,  Ricord  performed  amputation  of  the 
organ  with  a  single  stroke  of  a  knife,  heated  to  a  white  heaL  He 
has  adopted  this  method  in  order  to  prevent  the  sound  parts  from 
being  inoculated  with  the  disease,  which  is  unavoidable  when  any  of 
the  ordinary  operations  are  performed. 


PtATi  XiXxnr. 

OPERATION  FOR   YAKIQOOELB. 

Fio.  L  Oompnnion  of  the  fforkoeeU  with  Bresehsfs  forceps,  a  a, 
PiQ.  2.  TwiiUd  sutuf, —  Velpeau'i  method, — ^A  pin,  a,  has  beett 
passed  uader  the  bundle  of  ▼aricoae  veuiB;  the  thready  h  6,  forms  a 
twisted  suture  around  the  pin. 

Fio.  3,  4,  and  4  his.  Ligature. — Bicord^s  method. — ^Fig.  8,  the  first 
loop  of  thread,  a,  has  been  passed  beneath  theyaricose  veins.  Fig.  4, 
a  second  thread  inserted  and  brought  out  at  the  same  openings  with 
the  first  thread,  is  passed  in  front  of  the  veins.  Loops  are  formed  by 
the  ends  of  the  threads,  e  and  d ;  a,  the  veins ;  6,  the  vas  deferens, 
lying  behind  and  not  included  in  the  ligature. 

Fio.  4  bis.  The  veins  strangulated  beneath  the  skin  by  the  loops 
of  thread. 

FiQ.  5.  Boiling  up  of  the  veins, — Method  of  Vidal  {de  Cassis), — 
a  a\  needles  of  the  proper  size,  lance-shaped  at  their  points ;  a  screw 
is  cut  in  the  orifices  at  the  other  extremities,  into  which  two  pieces  of 
fine  silver  wire,  h  and  h\  are  screwed.  The  needle  a,  which  is  larger 
than  the  other,  is  used  to  insert  the  posterior  wire. 

FiQ.  6.  The  varicose  veins,  a  a,  lying  between  the  silver  wires,  h 
and  e.    The  vas  deferens,  (/,  lies  behind  the  veins. 

Fio.  7.  The  veins  rolled  up  by  tufisting  the  wires, 

Fio.  8.  Appearance  of  the  wires  after  thorotigh  twisting. 

VARIOOOBLK. 

Varicocele  may  be  radically  cured  by  means  of  compression,  the 
twisted  suture,  ligature,  and  rolling  up  of  the  veins. 

Ist.  Compression, — BrescheCs  method  (plate  74,  ^g,  1). — This 
method  consists  in  applying  to  the  varicose  veins  two  iron  forceps. 
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whose  jaws  are  gradually  tightened  by  means  of  a  thumb-screw. 
Hie  result  is  a  slow  section  of  the  ao^  parts,  together  with  the  veins. 

Before  applying  the  forceps,  the  patient  should  be  directed  to  walk 
about  or  to  take  a  warm  bath,  to  dilate  the  veins ;  the  vas  deferens  and 
the  spermatic  artery,  which  lie  close  together,  must  be  carefully  sepa- 
rated from  the  veins,  to  prevent  their  strangulation.  The  vas 
delerens  is  easily  recognised  by  its  hardness,  regularity,  and  the  pain- 
fel  sensation  produced  by  squeezing  it  All  of  the  varicose  veins 
m«st  be  included  between  the  jaws  of  the  forceps,  which  are  placed 
about  an  inch  apart,  the  upper  one  being  first  attached.  These 
forceps  have  been  modified  by  Landouzy,  so  that  they  do  not  com 
press  the  external  border  of  the  skin.  The  time  required  for  pro- 
ducing the  sloughs  varies  according  to  the  degree  of  compression. 
The  wounds  heal  rapidly. 

2d.  Suture^ —  Velpeau's  method  (fig.  2). — ^This  operation  can  be 
performed  in  two  ways.  One,  by  taking  up  the  varicose  veins  in  a 
ibid  of  Uie  skin,  and  passing  a  pin  behind  them,  then  making  a  suture, 
or  rather,  a  simple  ligature. 

The  other  way  consists  in  introducing  two  pins,  one  before,  and  the 
other  behind  the  varicose  veins,  which  are  then  compressed  by  carry- 
ing a  ligature  a^und  the  extremities  of  the  pins  in  the  same  manner 
as  in  making  the  twisted  suture.  The  varicocele  is  thus  compressed 
between  the  pins. 

Zdgature, — Reynaud  (of  Toulon)^  introduces  a  curved  needle, 
threaded  with  a  ligature,  behind  the  bundle  of  veins,  and  brings  it 
out  again  about  two-thirds  of  an  inch  from  the  place  of  entrance, 
inclosing  the  dilated  vessels.  The  ends  of  the  ligature  are  then  firmly 
tied  over  a  roll  of  linen,  or  paper.  The  vessels  are  divided  in  the 
course  of  fifteen  or  eighteen  days. 

Gagmthe  brings  the  ligature  out  at  the  same  place  where  it  was 
introduced,  strangulating  the  veins  by  the  loop  formed  under  the 
skin. 

RiooT^B  method  (fig.  3,  4,  and  4  hie), — ^The  bundle  of  veins  is 
isolated,  and  taken  up  in  a  fold  of  the  skin ;  the  first  loop  is  carried 
behind  the  veins,  fig.  3,  a.  A  second  loop  is  then  passed  in  the  oppo- 
site direction,  in  front  of  the  veins,  through  the  same  orifices  as  the 
first  The  bundle  of  veins,  a,  fig.  4,  is  thus  included  between  two 
loops^  The  free  extremity  of  each  thread  is  then  passed  through  the 
lo^  of  the  other,  as  is  seen  in  fig.  4.     By  pulling  upon  the  threads, 
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the  veins  are  strangulated  beneath  the  skin,  fig.  4  bU,  The  atranga- 
lation  can  be  kept  up,  bj  fastening  the  enda'of  the  threads  to  a  knot- 
tyer. 

VidaPa  method. — Rolling  up  of  the  veins  of  the  spermatic  cord^ 
fig.  5,  6,  7,  and  8. — The  first  step  consists  in  passing  a  silver  wire 
behind  the  veins  of  the  spermatio  cord.  The  wire,  6,  is  attached  to 
the  needle,  a  (fig.  5).  The  surgeon  then  separating  the  vas  deferens 
from  the  veins,  passes  the  needle  through  the  scrotum,  between  them, 
guiding  its  course  with  the  fore-finger  and  thumb.  The  second  and 
emaller  needle,  a\  with  the  wire,  b\  attached,  is  then  passed  through 
in  front  of  the  veins,  thus  including  these  vessels  between  the  two 
wires.  This  is  effected  by  pinching  up  the  skin  in  front  of  the  veins 
with  the  fore-finger  and  thumb,  and  bending  slightly  forward  the  wire 
already  inserted,  by  which  means  the  orifices  already  made  are 
brought  much  nearer  to  each  other.  The  second  needle  can  thus  be 
introduced,  and  brought  out  at  the  same  orifices  as  the  first  When 
the  anterior  wire  is  fairly  introduced,  the  first  wire  must  be  straight- 
ened, by  which  the  former  is  slightly  curved.  The  veins  are  thus 
included  between  the  two  wires.  Figure  6  shows  the  varicose  veins, 
a  a,  the  testicle  and  vas  deferens,  d,  the  latter  being  pushed  aside, 
instead  of  occupying  its  usual  position  close  to  the  middle  vein.  The 
surgeon  now  proceeds  to  twist  the  ends  of  the  wires.  As  the  twisting 
goes  on  the  veins  are  gradually  rolled  around  the  wires,  ^g.  7,  the 
vas  deferens  remaining  wholly  intact. 

The  testicle,  to  which  the  inferior  extremities  of  the  veins  are 
attached,  being  movable,  is  gradually  drawn  up  towards  the  abdomen, 
as  the  twisting  goes  on.  The  laxity  of  the  cellular  tissue  of  the  scro* 
turn  favors  this  drawing  up  of  the  testicle. 

Figure  8  represents  the  appearance  of  the  wires  after  thorough 
twisting ;  one  of  the  wires  is  larger  than  the  other — the  smaller  wind- 
ing around  the  larger,  leaving  a  species  of  loop  in  the  centre,  which 
gradually  grows  smaller  as  the  twisting  of  the  wires  is  continued.  A 
small  ball  of  linen  is  then  placed  upon  the  skin,  between  the  two 
orifices,  and  the  wires  are  kept  firmly  in  place  by  twisting  their 
extremities  over  it.  A  director  is  now  passed  through  this  new  loop 
formed  by  the  wires,  by  which  they  are  twisted  anew. 

By  tins  operation,  we  have,  Ist,  A  rolling  of  the  veins  over  the 
wires ;  2d,  A  compression  of  these  veins  between  the  wires ;  3d,  A 
section  of  these  vessels  at  different  points ;  the  number  of  points 
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depending  upon  the  number  of  turns  which  have  been  given  to  the 
wires.  The  wires  may  be  allowed  to  remain  until  they  cut  through 
the  skin,  by  doing  which  the  superficial  veins  lying  between  the  skin 
and  the  cord,  will  be  also  divided,  which  will  tend  still  farther  towards 
preventmg  a  return  of  the  disease.  Besides,  by  rolling  the  principal 
veins  of  the  cor4  around  the  wires,  a  number  of  small  venous  branches 
are  drawn  along  with  them,  which  would  not  be  included  in  ordinary 
ligatures.  By  this  operation,  therefore,  not  only  the  veins  of  the  cord 
itself  are  compressed  as  in  the  ordinary  operations,  but  also  the  adja- 
cent veins  permeating  the  different  tissues  of  the  scrotum,  including 
the  cutaneous  and  sub-cutaneous  veins.  In  varicocele  of  long  standing, 
when  the  superficial  veins  are  also  varicose,  they  should  also  be  included 
in  the  ligature,  which  is  effected  by  this  operation. 

Malgciigne^  taking  into  consideration  the  fact  that  all  of  these 
methods  have  effected  cures,  and  that  they  have  also  been  succeeded 
by  relapses,  gives  the  preference  to  such  as  produce  the  least  destruc- 
tion of  the  soft  parts,  and  therefore  recommends  the  sub-cutaneous 
ligature  (Oagruhi)  which  is  tightened  over  a  roll  of  sticking  plaster.* 

*  Yaoricocele  is  so  common  a  disease  in  young  men,  and  so  frequently  the 
sonree  of  unnecessary  and  exaggerated  anxiety,  that  it  is  well  to  bear  in  mind 
that  in  the  great  majority  of  cases  paliiatiye  measures,  such  as  the  use  of  a  well- 
fitted  suspensory  bandage,  and  daily  bathing  in  cold  water,  are  the  only  remedies 
required.  The  operations  described  above  are  not  always  free  from  danger,  and 
they  are  only  justifiable  where  the  disease  gives  rise  to  serious  pain,  or  when  its 
increase  of  size  threatens  atrophy  to  the  testicle. — £d. 


Platb  LXXV. 

OPERATIONS  UPON  THE  BLADDER  AND  URETHRA. 

Fig.  1.  Fuficture  of  the  bladder  ahwe  the  pubes, — ^This  figure 
represents  a  section  of  the  perineum  in  the  median  line,  showing  the 
relations  of  the  bladder  with  the  adjacent  organs. 

a,  the  meatus  unnarius ;  6,  the  commencement  of  the  urethra,  or 
the  neck  of  the  bladder;  c,  the  interior  of  the  bladder;  d,  symphysis 
pubis ;  e,  fibro-cellular  tissue,  lying  between  the  prostate  gland  and 
the  arch  of  the  pubes;  /,  the  bulb  of  the  urethra,  divided  along  the 
median  line ;  g,  septum  of  the  dartos ;  A,  posterior  lobe  of  the  pro- 
state gland ;  t,  the  rectum  intact ;  k,  the  top  of  the  bladder,  or  ura- 
chus,  the  point  where  the  peritoneum  is  reflected  upon  the  anterior 
wall  of  the  abdomen ;  I,  a  curved  trochar,  in  the  position  in  which  it 
is  used  by  a  surgeon  in  puncturing  the  bladder  above  the  pubes. 

Fio.  2.  Puncture  of  the  bladder  through  the  perineum. — ^The  figure 
represents  the  perineum  completely  exposed,  as  in  the  operation  for 
lithotomy,  a,  the  place  of  election  for  puncturing  the  bladder,*  situ- 
ated between  the  urethra  and  the  ramus  of  the  ischium  about  half  an 
inch  in  front  of  the  margin  of  the  anus ;  6,  the  projection  of  the  bulb 
of  the  urethra  beneath  the  skin  ;  c,  the  anus. 

Fro.  3.  Puncture  of  the  bladder  by  the  rectum. — The  figure  repre- 
sents a  section  through  the  median  plane  of  the  pelvis,  to  show  the 
relations  of  the  bladder  with  the  rectum. 

a,  the  bulb  of  the  urethra  divided  in  the  median  line ;  6,  the  poste- 
rior lobe  of  the  prostate  gland  ;  c,  the  interior  of  the  bladder ;  d^  the 
top  of  the  bladder,  or  the  urachus ;  e,  symphysis  pubis ;  /,  the  fore- 
finger of  the  surgeon's  right  hand  introduced  into  the  rectum,  and 
serving  as  a  guide  for  the  curved  trochar,  which  is  represented  as  hav- 
ing just  perforated  the  bas-fond  of  the  bladder. 
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FUNOTURK  OF  THB  BLADDBR. 


Panctnre  of  the  bladder  is  an  operation  which  is  becoming  less  and 
less  frequent,  as  strictnres  of  the  urethra  and  other  causes  which  pro- 
duce retention  of  urine,  are  being  better  understood.  The  operation 
should  only  be  performed  when  the  retention  of  urine  is  considerable, 
aod  relief  cannot  be  obtained  by  milder  means.  In  addition  to  a 
thorough  examination  of  all  the  sjtnptoms  and  antecedents,  the  sur- 
geon, before  performing  the  operation,  should  carefully  percuss  the 
bladder  to  discover  the  extent  of  its  distension  and  repletion,  to  avoid 
performing  the  operation  without  an  absolute  necessity. 

The  operation  being  determined  upon,  there  should  be  no  delay  in 
performing  it  Cases  of  rupture  of  the  bladder  have  occurred  where 
the  urine  has  been  retained  for  thirty-six  or  forty-eight  hours,  giving 
rise  to  dangerous  symptoms  which  might  have  been  avoided  by  its 
timely  puncture. 

There  are  three  modes  of  puncturing  the  bladder :  1st,  By  the 
hypogastrium ;  2d,  By  the  perineum ;  3d,  By  the  rectum. 

There  is  a  fourth  method  of  penetrating  the  bladder  by  the  urethra, 
but  this  is  generally  called  forced  catheterism  (^ee  forced  catheUrism). 

1st.  Puncture  above  the  pubes  (&g,  1). — When  retention  of  urine 
demands  the  performance  of  this  operation,  the  bladder  is  distended 
and  elevated  above  the  pubes,  pushing  up  the  peritoneum,  its  anterior 
superior  aspect  lying  in  contact  with  the  muscles  of  the  abdominal 
parietes. 

To  perform  the  operation,  the  patient  should  be  laid  upon  the  right 
side  of  the  bed,  his  head  and  chest  somewhat  elevated  and  the  thighs 
slightly  flexed.  The  surgeon,  after  satisfactorily  recognising  the  supe- 
rior border  of  the  pubes,  takes  the  curved  trochar  of  fr^re  C6me  in 
bis  right  hand,  and  plunges  it  perpendicularly  into  the  median  line 
About  an  inch  and  a  half  above  the  symphysis  pubis.  The  puncture 
should  be  made  with  a  single  thrust,  as  in  performing  the  operation 
of  paracentesis.  When  the  instrument  has  entered  the  bladder,  the 
trochar  must  be  withdrawn  and  the  urine  be  permitted  to  escape 
through  the  canula.  The  bladder  being  emptied,  the  canula  is 
stopped  with  a  wooden  plug  and  retained  !n  position  by  pieces  of  tape 
carried  around  the  body.  The  oanula  must  not  be  thrust  in  too  far, 
lest  it  injure  the  coats  of  the  bladder ;  neither  must  it  be  too  short, 
for  the  retraction  of  the  bladder  would  draw  it  out,  and  it  would  be 
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left  sticking  in  the  cellular  tissue.  The  trochar  of  frera  C6me,  which 
is  used  in  performing  the  operation,  is  about  four  inches  in  length, 
and  its  curve  fiinns  the  segoient  of  a  circle  of  some  six  inches  in 
diameter. 

The  canula  should  be  retained  in  the  bladder  until  the  urine 
escapes  through  the  usual  passages,  either  through  the  efforts  of 
nature,  or  by  the  use  of  the  catheter.  The  plug  should  be  frequently 
taken  out  of  the  canula,  and  the  patient  placed  on  his  side  to  evacu- 
ate the  bladder. 

In  the  course  of  a  few  days,  the  passage  through  which  the  canula 
eaters  the  bladder  is  lined  with  a  coating  of  mucus,  and  the  instru- 
ment can  then  be  removed  without  any  risk  of  the  infiltration  of 
urine  into  the  cellular  tissue. 

2d.  Perineal  puncture  (fig.  2). — ^The  patient  being  laid  upon  his 
back,  with  the  legs  and  thighs  bent,  and  the  scrotum  drawn  up  by  an 
assistant — the  position  being  the  same  as  that  for  lithotomy — the 
puncture  is  made  with  a  straight  trochar,  about  six  or  seven  inches  in 
length.  The  surgeon  stands  between  the  patient*s  thighs,  and  puts 
the  skin  on  the  stretch,  by  applying  his  left  index-finger  on  the  side  of 
the  raph6,  between  the  urethra  and  the  ramus  of  the  ischium,  about 
four  or  five  lines  in  front  of  the  anus.  Then,  taking  the  trochar  in 
his  right  hand,  he  introduces  it  about  the  middle  of  a  line  drawn  from 
the  tuberosity  of  the  ischium  to  the  raph6,  about  two  lines  in  front  of 
the  margin  of  the  anus.  The  instrument  should  be  directed  forward 
and  inward,  so  as  to  come  directly  upon  the  neck  of  the  bladder, 
after  passing  successively  through  the  skin,  the  adipose  cellular  tissue, 
the  levator  ani  muscle,  and  the  bas-fond  of  the  bladder,  near  its  neck. 
The  surgeon  recognises  the  penetration  of  the  bladder,  by  the  absence 
of  all  resistance  to  the  farther  introduction  of  the  instrument,  and  the 
passage  of  a  few  drops  of  urine  along  the  canula,  when  he  withdraws 
the  trochar,  and  allows  the  urine  to  escape.  The  bladder  being 
evacuated,  he  plugs  the  canula,  and  fastens  it  in  its  position  by  means 
of  a  T  bandage.  The  rest  of  the  treatment  is  the  same  as  that  already 
described  for  the  previous  operation. 

3d.  Puncture  by  the  rectum  (fig.  3). — ^The  patient  being  placed  in 
the  position  for  lithotomy,  the  surgeon,  oiling  the  index-finger  of  his 
lefl  hand,  introduces  it  into  the  bowel,  where  he  feels  very  distinctly 
the  tumour  produced  by  the  bas-fond  of  the  bladder,  which  projects 
into  the  rectum,  and  occasionally  compresses  it  to  so  great  a  degree  as 
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to  prevent  the  passage  of  the  feces.  The  surgeon  then  takes  a  cunred 
trochar,  of  some  four  or  five  inches  in  length,  in  his  right  hand,  and 
drawing  the  point  of  the  instrument  just  vithin  the  canula,  slides  its 
convex  portion  along  the  index-finger  already  in  the  rectum,  until  it 
paiBses  beyond  the  end  of  the  finger  and  comes  in  contact  with  the 
anterior  wall  of  the  rectum,  when,  grasping  the  handle  of  the 
instrument,  with  a  sudden  thrust  he  pushes  it  into  the  bladder. 

Instead  of  one  finger,  the  surgeon  may  introduce  two  into  the 
rectum,  and  slide  the  trochar  along  between  them,  thus  giving 
greater  protection  to  the  adjacent  parts.  K  the  operation  be  per^ 
formed  in  this  way,  there  is  no  need  of  drawing  the  point  of  the 
trochar  within  the  canula. 

The  puncture  should  be  made  through  the  bas-fond  of  the  bladder^ 
above  the  prostate  gland  and  between  the  vesiculse  seminales,  conse- 
quently below  the  cul-de-sac  formed  by  the  reflection  of  the  peritoneum 
from  the  rectum  upon  the  bladder.  The  instrument  ought  not  to 
penetrate  more  than  an  inch  into  the  bladder. 

After  the  puncture  is  effected,  the  index-finger  must  be  withdrawn 
from  the  rectum  and  then  the  trochar  itself,  when  the  urine  will 
escape  through  the  canula.  The  bladder  being  emptied,  the  canula  is 
secured  in  its  position  by  threads  carried  through  the  rings  attached 
to  the  extremity  of  the  instrument,  which  are  fastened  before  and 
behind  to  a  bandage  passed  around  the  body.  Compresses  are  also 
applied  around  the  canula,  and  the  whole  secured  by  a  T  bandage. 
The  patient  should  be  required  to  remain  in  bed,  so  that  the  canula 
can  be  permanently  retained,  into  which  a  plug  may  be  inserted, 
which  must  be  removed  occ^onally  to  empty  the  bladder.  When 
the  patient  has  a  stool,  the  T  bandage  must  necessarily  be  removed, 
and  the  canula  must  be  slightly  raised  up  and  held  firmly  in  its 
position,  to  prevent  it  from  being  forced  out  of  the  bladder  during  the 
efforts  of  defecation. 

The  canula  must  be  retained  until  the  urine  passes  through  the 
natural  passages.  Some  authors,  however,  fearing  that  dangerous 
consequences  may  result  fr^m  keeping  the  canula  too  long  in  the 
bladder,  recommend  the  performance  of  successive  punctures.  At 
any  rate,  it  is  absolutely  necessary  to  retain  the  canula  for  at  least 
twenty-four  hours,  until  the  inflammation  which  follows  in  the  wound 
will  prevent  the  infiltration  of  urine  into  the  cellular  tissue  lying 
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betw<een  the  reetum  and  bladder.  A  fistalons  opening  is  the  reenlti 
through  which  the  urine  escapes  into  the  rectum. 

Summing  up  of  tkMe  diffmnt  methods. — Of  the  three  methods 
which  we  have  deecribed,  puncture  by  the  hTpogastrium  is  generally 
preferred,  on  account  of  the  small  number  of  important  organs  in  the 
ncinity,  and  the  wtky  moderate  thidmess  of  the  tissues  through  which 
the  instrument  is  required  to  pass. 

In  puncture  by  the  rectum,  if  the  instrument  be  not  carried  exactly 
through  the  middle  of  the  bas-fbnd  of  the  bladder,  there  is  danger  dT 
wounding  either  the  peritoneum,  the  vasa  deferentia,  the  Yesiculs 
seminales,  and  even  the  ureters;  besides,  after  the  puncture  is 
effected,  the  wound  is  much  more  liable  to  remain  fistulous,  the 
function  and  varying  relations  of  the  rectum  tending  to  prevent  its 
cicatrisation. 

By  the  perineal  puncture,  there  is  also  danger  of  wounding  the 
peritoneum,  the  prostate  gland  and  the  vessels  of  the  perineum.  The 
sole  advantage  of  this  operation  x>ver  that  through  the  rectum,  is,  that 
there  is  less  probability  of  a  fistulous  passage  being  the  result ;  but,  as 
a  balance  to  this,  it  must  be  acknowledged  that  a  canula  in  the 
perineum  is  more  annoying^ and  inconvenient  than  in  any  other 
locality. 

Puncture  of  the  bladder  above  the  pubes  does  not  expose  the  patient 
to  the  same  dangers  as  when  the  operation  is  performed  in  other 
localities ;  the  peritoneum  alone  is  liable  to  be  wounded,  but  there  is 
no  danger  of  this  when  the  bladder  is  so  distended  as  to  require  the 
performance  of  the  operation.  When  the  bladder  is  punctured  at 
this  point,  however,  there  is  more  danger  of  infiltration  of  urine,  or  of 
the  formation  of  urinary  abscesses,  because  the  opening  is  not  situated 
in  the  most  depending  portion  of  the  bladder,  and  hence  there  is  more 
difficulty  in  emptying  it  completely.  Besides  the  relative  position  of 
the  bladder  to  the  adjacent  organs,  there  are  other  indications,  both 
in  favor  of  and  against  the  performance  of  the  operation  by  either  of 
the  methods  which  have  been  described.  The  presence  of  various 
kinds  of  tumours  in  the  perineum,  or  the  immediate  vicinity  of  the 
rectum,  are  indications  against  the  perineal,  or  rectal  punctures,  thus 
compelling  the  surgeon  to  perform  the  operation  above  the  pubcs. 
So,  puncture  above  the  pubes  is  contra-indicated  if  the  retention  of 
urine  is  caused  by  contusions,  or  inflammations,  in  the  hypogastric 
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region.  If  the  patient  be  fat,  the  difficultj  of  performing  the 
operation  is  considerably  increased,  no  matter  what  method  may  be 
preferred.  The  mass  of  tissues  occupying  the  perineum  increases  the 
distance  between  the  bladder  and  the  external  parts ;  in  such  cases, 
puncture  above  the  pubes  is  the  shortest  way  of  arriving  at  the 
bladder,  particularly  if  the  surgeon,  as  is  often  necessary,  divides  the 
parts  down  to  the  tendons  of  the  muscles  before  he  uses  the  trochar  to 
make  the  puncture. 

In  either  operation,  if  it  be  desirable  to  retain  the  canula  for  a 
considerable  period  of  time,  it  is  advisable,  in  the  course  of  a  few  days, 
to  substitute  a  gum-elastic  catheter  for  the  metallic  canula ;  the  former 
being  the  smaller,  must  be  passed  through  the  canal  of  the  latter  into 
the  bladder.  In  this  way,  urinary  inonistations  are  avoided,  it  being 
generally  believed  that  they  are  more  liable  to  form  upon  metallic 
tJbim  upon  other  catheters. 
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8UROICAL   ANATOMY   OF  THK  URBTHRA. 

In  the  male,  the  urethra  is  the  passage  through  wliich  the  urine 
and  the  semen  are  discharged ;  in  the  female,  the  urine  alone  paseei 
through  it. 

The  male  urethra  is  divided  into  three  portions :  1st,  The  prostatic 
portion,  which  comprises  all  that  part  lying  between  the  neck  of  the 
bladder  and  the  membranous  portion,  being  surrounded  by  the  pro- 
state gland ;  it  is  about  one  inch  in  length.  •  2d,  The  membranous 
portion,  comprising  that  portion  of  the  canal  which  is  surrounded  by 
muscular  fibres,  on  which  account  it  has  also  had  the  name  of  muscu- 
lar portion  given  to  it ;  it  extends  to  the  spongy  portion,  and  is  about 
five- sixths  of  an  inch  in  length ;  it  is  slightly  curved,  the  concavity 
looking  forwards  and  upwards ;  the  inferior  wall  is  the  longest,  but  is 
the  least  accessible,  being  covered  with  the  bulb,  which  in  some  per- 
sons is  almost  in  contact  with  the  inferior  border  of  the  prostate 
gland.  3d,  The^thi^d  portion  is  called  spongy,  on  account  of  its 
structure;  it  commences  at  the  membranous  portion,  and  tenni- 
nates  at  the  meatus. 

From  its  direction  and  its  situation,  Malgaigne  divides  the  spongy 
portion  of  the  urethra  into  two  secondary  regions,  the  sub-pubic 
region,  which  extends  to  the  suspensory  ligament,  and  the  penal 
region,  which  includes  all  that  portion  belonging  to  the  penis  proper. 
Taken  together,  these  two  portions  measure  from  three  to  six  inches 
in  length,  the  sub-pubic  portion  being  two-thirds  of  an  inch. 

The  length  and  direction  of  the  urethra  differ  in  individuals,  and 
also  depend  upon  the  condition  of  the  penis,  whether  it  is  flaccid  or 
in  a  state  of  erection ;  the  calibre  and  structure  of  its  various  portions 
vary  according  to  circumstances. 

Length, — There  has  been  a  great  diversity  of  opinion  upon  this 
subject,  authors  having  varied  in  tlieir  estimates,  from  five  to  fourteen 
inches.  Malgaigne  has  shown  that  these  variations  depend  in  a 
great  degree  upon  the  manner  in  which  the  measurement  is  made. 
Numerous  experiments  have  proved  to  him  that  the  urethra,  the  penis 
being  flaccid,  varies  from  five  inches  and  two  lines  to  six  inches  in 
length,  the  average  being  about  five  inches  and  a  half.  When  the 
penis  is  in  a  state  of  erection,  or  is  pulled  upon,  the  length  is  increased, 
and  may,  under  such  circumstances,  reach  as  far  as  seven  inches  and 
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frequently  supposed  to  be  narrower  at  the  point  where  the  suspensory 
ligament  is  inserted,  which  is  sometimes  owing  to  the  clumsy  mani- 
pulation of  the  person  introducing  the  catheter,  when  the  latter  has 
reached  the  bulb ;  in  some  cases,  however,  there  is  at  this  point  a  real 
obetacle  to  the  introduction  of  the  instrument  There  is  sometimes  an 
enlargement  at  the  fossa  navicularis,  and  a  curve  with  its  concavity 
looking  downwards  at  the  point  where  the  glans  unites  with  the 
corpus  cavernosum.  The  meatus  may,  in  certain  cases,  be  very 
narrow,  it  may  open  at  a  greater  or  less  distance  from  the  frsenum, 
or,  in  rare  cases,  by  one  or  more  orifices,  etc.  (Plate  77,  fig.  9  bis.) 
Structure  and  relations, — We  will  examine  first  the  mucous  mem- 
brane, then  the  external  tunic,  and  lastly  those  parts  which  serve  as 
coats  to  the  canal.  1st,  The  mucous  membrane  is  thin,  extensible, 
and  deeper  colored  as  it  approaches  the  meatus,  where  it  is  continuous 
with  the  less  humid  mucous  membrane  which  covers  the  glans,  and 
18  of  a  bright  rose  colour ;  at  the  other  extremity  of  the  urethra,  it  is 
continuous  with  the  mucous  membrane  which  lines  the  bladder.  In 
the  spongy  portion  of  the  urethra  it  adheres  strongly  to  the  sub- 
jacent layer,  but  less  so  in  the  membranous  and  prostatic  portions. 
It  forms  longitudinal  folds  throughout  its  whole  length,  which  take 
the  shape. of  a  deep  coloured  rosette  at  the  neck  of  the  bladder.  At 
each  of  its  extremities  there  is  a  median  projection,  in  the  form  of  a 
raph6, — the  one  in  the  inferior  wall,  in  the  fossa  navicularis,  being 
slightly  marked  and  not  always  present,  the  other  in  the  same  wall  at 
tlie  prostatic  portion  being  well  marked,  to  which  the  name  of 
verumontanum  has  been  given.  This  last  projection  reaches  to  the 
neck  of  the  bladder,  where  it  is  terminated  by  an  enlargement  which 
corresponds  to  what  h?.s  been  called  the  middle  lobe  of  the  prostate, 
enclosing  within  it  a  small  cavity  named  the  utrieulus  ;  the  ejacula- 
tory  ducts  open  on  each  side  of  this  cavity,  and  the  excreting  ducts  of 
the  prostate  gland  have  also  their  orifices  upon  each  side  of  the  veru- 
montanum. These  latter  ducts  may,  in  some  cases,  open  at  any  point 
of  the  diameter  of  the  canal,  although  their  orifices  are  usually  in  its 
inferior  walls.  Here  and  there,  along  the  floor  of  the  urethra,  are  also 
found  the  openings  of  the  lacunae  of  the  urethra,  or  the  glands  of 
Littre  and  Morgagni,  and  finally,  in  the  membranous  portion,  the  ori- 
fices of  the  excretory  ducts  of  Cowper's  glands.  The  onficea  of  the 
ejaculatory  and  prostatic  ducts,  and  of  the  lacuniB  of  the  urethra,  may 
•ometimes  catch  the  extremity  of  very  delicate  bougies;  but  this 
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ram  are  rarely  met  with.  Morcier  thinks  that  these  are  not  real 
strictures  whieh  are  found  at  this  point,  but  rather  deviations  of  the 
eaoal ;  he  asserts,  that  the  membranous  portion  of  the  urethra  is  sur- 
rounded with  loops  of  muscular  fibres  arranged  in  planes,  whichf 
embracing  both  the  superior  and  inferior  aspects  of  the  urethra,  go 
from  thence  to  be  inserted  into  the  ischium  of  each  side.  These  mus- 
des,  which  are  described  by  Guthrie,  flatten  the  canal  transversely. 
Other  fibres,  described  by  Wilson,  which  have  been  wrongly  con- 
sidered by  some  as  the  anterior  portion  of  the  levator  ani  muscles, 
arise  from  either  side  of  the  symphysis  pubis,  and  are  inserted  into 
the  walls  of  the  rectum ;  the  central  portion  of  these  muscles  lie  in 
contact  with  the  sides  and  inferior  portions  of  the  prostate  gland  and 
the  neck  of  the  bladder,  surrounding  them  like  a  sling.  These  fibres 
when  they  contract,  carry  the  prostate  and  neck  of  the  bladder 
upwards  and  forwards  towards  the  symphysis.  The  simultaneous  con- 
traction of  Guthrie^s  and  Wilson's  muscles  would  bend  the  urethra  at 
a  right  angle.  The  membranous  portion  is  in  immediate  relation  with 
the  veins  of  Santorini,  and  cellular  tissue,  which  separates  it  from  the 
symphysis.  Behind,  it  is  almost  entirely  covered  by  the  bulb ;  in  fact» 
it  belongs  to  the  region  <^  the  perineum,  and  lies  between  the  deep 
and  middle  aponeurosis. 

4th.  The  fibrous  tunic  is  very  thin  in  the  prostatic  portion  of  the 
irethra ;  the  firm  and  resistent  tissue  of  the  gland  takes  its  place. 
Some  authors  assert  that  a  thin  layer  of  muscular  fibres  surrounding 
the  neck  of  the  bladder,  are  interposed  between  the  gland  and  the 
urethra. 

The  deviations,  and  malformations,  which  the  canal  so  often  pre* 
aenta  in  old  men,  are  almost  always  pathological ;  while  the  develop- 
ment and  minute  structure  of  the  urethra  exhibit  interesting  pecur 
liariUes,  which  are  described  at  length  in  special  treatises  upon  this 
■abject.* 

*  The  LrttMiDiMi  leetares  of  Mr.  Henry  Hueook,  of  the  Cluring  Cross  Hosp^ 
tal,  London,  "on  the  Anatomy  ami  Phytfiology  of  the  Male  Oretbra,  and  on  the 
Pothct<#gy  of  Strictures  of  thai  Canal/*  London,  1852,  is  one  of  the  be«t  mono- 
grft|)hs  ou  this  subject  recently  published. — Ed. 
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CatheUriim  with  curved  instrumenti. — ^This  consists  of  two  methods, 
the  ordinary  method  and  the  trick  method. 

1st  The  ordinary  ma^Aorf.— (Plate  76,  Fig.  2,  3  and  4). 

Portion  of  the  patient, — The  patient  lies  down  npon  his  back  on 
the  left  border  of  a  bed  or  sofa,  with  the  head  inclined  upon  the  body, 
the  legs  raised,  the  thighs  separated  and  flexed  upon  the  pelvis ;  a 
large  broad  basin  is  placed  between  the  thighs,  below  the  penis,  where 
it  is  held  by  the  patient,  or  an  assistant. 

Position  of  the  surgeon. — Generally  on  the  left  side  for  conve- 
nience of  using  the  right  hand ;  if  the  surgeon  stands  upon  the  right 
side,  he  will  be  obliged  to  introduce  the  instrument  with  the  left 
hand,  which,  in  simple  cases,  is  not  difficult.  The  surgeon  takes  the 
penis  between  the  first  fingers  of  the  left  hand,  the  thumb  being  upon 
its  doT^l  aspect  on  a  level  with  the  corona  glandis,  the  first  finger 
opposite  the  fraenum  and  the  second  an  inch  lower  down  ;  without 
compressing  the  penis,  he  raises  it  up  towards  the  abdomen  in  such  a 
direction  that  the  curve  in  the  spongy  portion  is  reversed,  its  con- 
cavity looking  upwards.  (See  Anatomy  of  the  urethra,  and  plate  76, 
Fig.  2  and  3.) 

Traction  upon  the  penis  will  stretch  it  about  half  an  inch  or  there- 
abouts, but  more  than  this  is  not  advisable. 

The  orifice  of  the  urethra  is  tow  uncovered,  and  if  possible,  the 
prepuce  is  drawn  completely  back. 

The  penis  may  be  held  in  the  direction  of  the  median  line  of  the 
anterior  wall  of  the  abdomen,  for  the  purpose  of  introducing  the 
catheter ;  but  if  the  abdomen  projects  too  much,  or  the  curve  of  the 
instrument  be  very  great,  it  is  better  carried  towards  the  left  side.  It 
is  preferable,  perhaps,  in  all  cases,  to  turn  the  penis  towards  the  left 
groin.  The  surgeon  takes  hold  of  the  catheter,  a  little  below  its  open 
extremity,  with  the  thumb  and  two  first  fingers  of  the  right  hand, 
the  thumb  being  above  and  the  fingers  below,  holding  it  always 
lightly,  so  as  to  preserve  the  necessary  delicacy  of  touch  whilst  pass- 
ing the  instrument 

The  axis  of  the  catheter  corresponds  now  very  nearly  with  Pou- 
part's  ligament,  its  convexity  looking  upwards.  Having  been  inserted 
into  the  meatus,  the  instrument  is  introduced  into  th^  urethra  with  as 
much  gentleness  and  dexterity  as  possible ;  too  much  haste  sometimes 
produces  acute  pain,  and  a  spasm  of  the  passage.  The  left  hand 
retains  the  penis  as  at  the  commencement,  until  the  point  of  the 
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being  very  slightly  raised  up  towards  the  abdomen.  The  catheter  is 
held  in  the  right  hand,  its  concayitj  looking  downwards  and  back- 
wards, and  its  point  turned  towards  the  perineum,  in  which  position  it 
is  introduced  into  the  urethra,  and  pushed  directly  backwards  until  it 
passes  under  the  pubis  and  reaches  the  bulb.  The  surgeon  now 
presses  his  fingers  slightly  upon  the  root  of  the  penis  to  prevent  the 
instrument  from  slipping  back,  and  rotates  the  catheter  from  right  to 
left,  making  its  free  extremiiy  describe  a  semi-circle  which  brings  it 
directly  opposite  the  median  line  of  the  abdomen.  This  position  of 
the  instrument  is  similar  to  that  of  the  second  position  in  the  ordinary 
method.  If  the  surgoon  in  making  the  rotation  presses  lightly  upon 
the  open  extremity  of  the  instrument,  it  very  readily  passes  into  the 
bladder. 

Malgaigne  thus  explains  the  success  of  this  method :  ^*  The  point 
of  the  catheter  arrives  exactly  at  the  most  depending  portion  of  the 
nrethra,  when,  in  giving  it  the  movement  of  rotation,  it  almost  spon- 
taneously makes  its  way  along  the  ascending  portion,  which  is  the 
more  readily  effected  as  the  penis  is  in  a  state  of  complete  relaxa- 
tion." 

Flexible  catheters  rendered  sti£f  by  the  insertion  of  a  piece  of  wire, 
are  introduced  in  the  same  way  as  those  already  described ;  a  little 
more  difficulty  however  is  experienced.  But  when  instruments  have 
been  frequently  introduced,  a  flexible  catheter,  with  or  without  curve, 
can  be  very  easily  passed  in  with  slight  pressure,  especially  if  the 
instrument  be  large  and  very  firm.  The  stylet  seems  to  be  useful  only 
for  the  purpose  of  passing  around  the  symphysis,  it  can  therefore  be 
withdrawn  without  trouble,  or  danger,  without  waiting  until  the  cathe- 
ter has  been  carried  up  to  the  neck  of  the  bladder.  As  soon  as  the 
latter  is  fairly  introduced  into  the  membranous  portion,  the  penis 
should  be  firmly  grasped  with  the  left  hand,  so  as  to  retain  the  cathe- 
ter in  the  urethra  whilst  the  stylet  is  withdrawn. 

According  to  Hey,  the  stylet  can  be  firmly  held,  and  the  catheter 
alone  pushed  into  the  bladder,  an  operation  which  might  suit  some 


Introduction  of  straight  catheters, — The  anatomical  description 
which  we  have  given  of  the  urethra,  proves  the  possibility  of  perform- 
ing this  operation.  The  description  of  the  latter  by  Araussat,  has  had 
a  great  influence  upon  the  surgical  treatment  of  the  urinary  passages, 
and  especially  upon  lithotrity. 
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hilbrior  wall  it  is  easily  avoided.  The  iostniment  may  be  stopped  at 
the  suspensory  ligament  of  the  penis,  at  the  point  where  the  penal 
and  sub-pubic  portions  meet  ;^  this  may  happen  in  consequence  of  the 
instrument  having  been  kept  too  closely  in  contact  with  the  superior 
wall  of  the  urethra,  or  because  the  curve  is  too  great,  or  the  free 
extremity  has  been  depressed  too  soon ;  if  this  be  the  case,  the  cathe- 
ter must  be  partially  withdrawn,  and  its  point  depressed  slightly, 
when  thiere  will  be  no  longer  any  difficulty  experienced  in  carrying  it 
on  to  the  membranous  portion.  The  ^  tour  de  maltre,'*  or  bending 
the  penis  to  one  side,  as  already  described,  can  sometimes  be  tried 
with  beneficial  results.  A  third  obstacle  is  sometimes  met  with  at  the 
bulb, — at  which  point  there  is  frequently  a  depression  in  the  inferior 
wall,  with  the  concavity  looking  forwards  and  upwards,  which  is 
sometimes  of  considerable  depth ;  if,  in  following  the  inferior  or  poste- 
rior wall,  file  catheter  is  urged  forwards,  it  may  be  suddenly  stopped 

'and  perhaps  perforate  the  bulb,  or  at  least  pass  through  the  spe- 
cies of  valve  which  stops  it ;  when  there  is  reason  to  suppose  that 
such  is  the  nature  of  the  obstacle,  the  free  extremity  of  the  instrument 
must  be  depressed  so  that  its  point  is  brought  in  contact  with  the 
opposite  wall,  or  in  other  words,  as  nearly  as  possible  to  the  posterior 
surface  of  the  symphysis  pubis ;  two  obstacles  of  the  same  nature,  and 
which  are,  to  a  certain  extent  comparable,  are  met  with  a  little  farther 
on ;  1st,  The  termination  of  the  membranous  portion,  at  the  anterior 
border  of  the  prostate  gland ;  2d,  The  neck  of  the  bladder,  where  it 
forms  a  species  of  valve,  sometimes  of  considerable  size.  The  manoeu- 
vre described  above  easily  remedies  these  difficulties,  which  can 
always  be  avoided  by  proceeding  slowly,  and  keeping  the  point  of  the 
instrument  in  contact  with  the  anterior  wall.     It  is  only  by  an  accu- 

*  rate  acquaintance  with  the  length  and  direction  of  the  urethra,  that 
the  surgeon  can  be  aware  of  the  exact  place  where  the  point  of  the 
catheter  is  stopped.  This  knowledge,  therefore,  is  of  the  greatest 
importance;  and  when  acquired,  it  will  only  be  necessar}',  in  the  great 
majority  of  cases,  to  turn  the  catheter  in  this  or  that  direction  to  bring 
it  into  the  normal  direction  of  the  canal. 

Lesiona  of  the  canal. — A  great  variety  of  obstacles  to  the  introduc- 
tion of  the  catheter  must  be  included  in  this  category,  all  of  which 
have  not  the  same  importance.  The  instrument  may  be  caught  in 
one  of  the  lacunae  of  the  urethra  (plate  77,  fig.  1,  a),  in  the  dilated 
orifice  (>f  the  prostatic,  or  ejaculatory  ducts,  in  the  pro:static  utriculus. 
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18  called  on  to  introduce  the  catheter ;  in  such  cases,  his  first  duty  is 
to  ascertain  the  exact  position  of  the  perforation,  and  then,  by  care- 
fully performing  the  operation,  in  the  manner  which  we  have  already 
described,  to  endeavour  to  keep  the  instrument  in, contact  with  the 
w^  of  the  passage,  opposite  to  that  in  which  the  lesion  is  located. 
Large  catheters  rarely  produce  thb  accident,  and  may  be  used  even 
when  it  has  already  taken  place.  When  false  passages  exist,  the 
introduction  of  the  catheter  requires  the  greatest  delicacy,  caution 
and  taot^  which  are  only  acquired  by  long  experience. 
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\  of  a  stylet  running  through  the  canula  of  the  instmment ;  e, 
the  prostate  gland ;  d,  the  symphysis ;  e,  the  bulb ;  /,  the  bladder. 

Fio.  6.  Anteroposterior  eection  of  a  etrietured  urethra. — a,  the 
meatus ;  b\  the  stricture,  behind  which  the  canal  is  considerably  dilat- 
edf  while  the  portion  extending  from  a  to  6  is  evidently  contracted ;  e, 
the  commencement  of  the  membranous  portion ;  e,  the  internal  orifice 
of  an  antero-posterior  fissure  occurring  in  the  floor  of  the  spongy  por- 
tion of  the  urethra. 

Fio.  7.  UrethroploBty  by  the  Indian  method. — a,  a  catheter  intro- 
duoed  into  the  meatus ;  6,  the  same  seen  between  the  lips  of  the  fis- 
tulous opening ;  6,  the  fistula  in  the  inferior  wall  of  the  spongy  por- 
tion of  the  urethra — (the  loss  of  substance  and  the  thinness  of  the  lips 
of  the  wound  are  here  shown, — the  dotted  line  indicates  the  extent 
to  which  the  skin  must  be  pared  away) ;  c,  the  lateral,  autoplastic  flap 
cut  from  the  integuments  at  the  root  of  the  penis  and  scrotum.  This 
flap  should  be  a  third  larger  than  the  wjound  which  it  is  intended  to 
cover. 

Fio.  8.  Urethroraphy  vfith  lateral  incisions. — a,  a  catheter  intro- 
duced into  the  urethra ;  c,  the  fistula,  whose  edges,  having  been  first 
pared  off*,  are  brought  together  by  points  of  suture  c',  inserted  three  or 
four  lines  from  each  other ;  6,  h\  lateral  parallel  incisions  about  the 
third  of  an  inch  from  each  other,  and  made  a  little  longer  than  the 
fistula ;  cf,  foreign  bodies  inserted  between  the  lips  of  the  incisions  h  h\ 
to  prevent  their  union  by  the  first  intention. 

Fio.  9.  Incision  of  the  meatus  urinarius. — 6,  a  very  sharp-pointed 
sickle-shaped  bistoury  has  been  inserted  into  the  meatus  at  b\  and 
brought  out,  by  transfixion,  at  a  ;  6,"  exhibits  the  point  of  the  instru- 
ment, covered  with  a  small  ball  of  wax.  This  method  is  applicable 
to  hypospadias  in  the  first  degree. 

Fio.  9.  bis. — A  urethra  having  two  very  narrow  orifices,  a  and  a\ 
]ying  one  above  the  other.  The  preceding  method  of  operating  is 
applicable  to  this  condition  of  the  urethra. 

Fio.  10.  Method  of  fastening  a  catheter  for  permanent  retention  in 
the  urethra.  A  thread  attached  to  the  catheter  is  also  carried  around 
the  root  of  the  glans. 
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prominent,  transverse,  occupying  moi^  or  less  of  the  circun^ference  of 
the  canal ;  2d,  As  valves,  forming  transverse  septa  varying  in  extent 
and  thickness,  with  an  opening  whose  size  depends  upon  these  cir- 
cumstances, and  also  upon  the  position  of  the  stncture ;  3d,  Ab  a 
swelling,  a  cylindrical  induration,  from  a  line  to  an  inch,  and  even 
mdre,  in  length  ;  this  latter  variety  usually  consisting  of  several  strio- 
tnres  lying  very  close  to  each  other.  All  of  these  varieties  are  more 
perfectly  developed  in  the  inferior  wall  of  the  canal. 

The  diameter  of  the  urethra,  at  the  point  of  stricture,  varies  mate- 
rially ;  in  some  cases  it  is  but  slightly  diminished,  while  in  others, 
the  greatest  difficulty  is  experienced  in  passing  the  minutest  bougie 
through  it :  whatever  may  be  said  to  the  contrary,  there  is  no  doubt 
but  that  the  urethra  is  sometimes  completely  obliterated 

The  narrowness  of  the  stricture  generally  depends  upon  the  length 
of  time  which  it  has  existed :  this  cannot,  however,  be  laid  down  as  an 
absolute  rule.  The  difficulty  experienced  in  passing  water  is  not 
always  in  proportion  with  the  narrowness  of  the  stricture. 

The  tissue  of  which  the  stricture  consists  rarely  presents  the  usual 
characteristics  of  mucous  membrane,  but  varies  in  its  consistence,  to 
represent  which,  the  names  of  fibrous,  callous,  indurated,  and  other 
titles  have  been  employed.  Reybard  asserts  that  two  fundamental 
properties  are  always  present  in  this  abnormal  tissue,  which  explain 
most  of  the  phenomena  of  this  disease ;  these  are,  Ist,  The  slow,  insen- 
ttble,  but  continuous  and  invincible  contractility  of  the  tissue,  which 
explains  the  incessant  progress  of  the  disease,  and  ito  relapse  after 
dilatation ;  2d,  Its  elasticity.  The  yielding  of  strictures  depends  upon 
this  latter  quality ;  they  are  dilated  by  means  of  instruments,  but 
they  almost  immediately  return  to  their  former  condition  after  these 
are  removed. 

When  strictures  are  the  result  of  wounds,  they  may  be  found  at 
any  point  of  the  urethra,  but  generally  in  front  of  the  S(Totura,  while 
those  which  are  the  result  of  gonorrhoea  are  usually  situated  farther 
back,  in  the  vicinity  of  the  bulb,  just  anterior  to  the  membranous 
portion.  According  to  Mercier,  the  structure  of  the  whole  extent  of 
the  spongy  portion  predisposes  it  to  the  lesion  of  which  we  are  treat- 
ing. In  the  membranous  portion  we  find  that  species  of  stricture, 
variable  in  its  duration,  which  depends  upon  the  spasmodic  action  of 
the  muscles,  which  form  a  species  of  sphincter  around  this  part  of  the 
canaL 
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th«  ingtrument  is  pressed  upon  the  stricture,  when  the  wax  moulds 
itsdf  upon  all  the  convolutions  of  the  latter,  and  even  enters  its  open- 
ing ;  when  the  mould  is  fairly  taken,  the  catheter  is  cautiously  with- 
drawn, all  movements  of  rotation  being  careftilly  avoided ;  by  this 
means,  the  surgeon  is  able  to  ascertain  the  form  of  the  anterior  aspect 
of  the  structure,  and  also  the  precise  locality  of  its  opening. 

The  straight  exploring  catheter  readily  accommodates  itself  to  the 
coarctations  of  the  anterior  portion  of  the  urethra ;  but  if  it  be  neces- 
saij  to  go  deeper  in,  the  surgeon  must  use  a  curved  catheter  con- 
structed on  the  same  principles,  or  introduce  a  curved  stylet  into  the 
straight  catheter.  To  discover  the  length  of  the  stricture,  Ducamp 
used  a  very  fine  gum  bougie  which  would  pass  easily  through  it; 
around  this  he  wound  a  silk  cord,  thickly  coated  with  wax.  After 
passing  the  instrument  through  the  stricture,  he  allowed  it  to  remain 
for  some  time  in  the  urethra.  The  wax  acted  as  a  mould,  and  the 
entire  length  of  the  stricture,  or  strictures,  was  impressed  upon  it 

There  is  frequently  some  difficulty  in  introducing  this  plastic  bougie 
into  the  opening  of  the  stricture,  particularly  when  the  latter  is 
situated  a  little  upon  one  side,  that  is  to  say,  when  it  does  not  corre- 
spond with  the  axis  of  the  canal.  In  such  cases  a  conductor  is  used, 
which  consists  of  an  ordinary  catheter  of  very  large  size,  and  open  at 
both  ends.  The  conductor  being  introduced  as  far  as  the  stricture, 
the  exploring  bougie  is  passed  through  its  interior  down  to  the  same 
point  If  the  opening  of  the  stricture  be  central,  the  bougie  passes 
into  it  directly ;  but  if  the  opening  is  to  one  side,  the  extremity  of 
the  conductor  is  so  modified,  that  its  orifice,  instead  of  corresponding 
to  the  axis  of  the  canal,  opens  toward  some  part  of  the  circumference. 
The  conductor,  modified  in  this  way,  is  then  carried  down  to  the 
stricture,  so  that  its  orifice  corresponds  exactly  with  the  opening  into 
the  stricture,  when  the  bougie  is  easily  passed  into  the  latter.  The 
idea  of  passing  a  bougie  through  a  conductor  is  far  from  being  modern, 
not  being  original,  even  with  Ducamp ;  yet,  there  are  modern  authors 
who  exhibit  a  determination  to  appropriate  the  discovery  to  them- 
aelfet.  The  incomplete  results  furnished  by  this  method  stimulated 
Ducamp  to  invent  another  instrument  for  measuring  strictures,  both 
before  and  behind.  This  instrument  consists:  1st,  Of  a  large  canula, 
terminated  by  a  much  smaller  metallic  cylindrical  pipe  of  some  six 
lines  in  length,t  o  whose  free  extremity  two  little  moveable  wings  were 
attached,  which  could  be  pushed  out  or  drawn  in  by  means  of  a  stylet 
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and  shape,  and  the  great  majority  of  surgeons  are  not  in  the  habit  of 
QsiDg  any  peculiar  instruments  for  this  purpose. 

Bougies,  with  a  bulb  upon  the  extremity,  are  frequently  of  great 
service ;  they  are  readily  passed  from  before  backwards  through  the 
stricture,  but,  when  withdrawn,  indicate  the  extent  of  the  obstacle,  its 
resistance  and  the  elasticity  of  the  abnormal  tissue. 

The  existence  of  several  strictures  is  rarely  recognised  until  that 
nearest  the  meatus  is  dilated.  In  the  two  anterior  thirds  of  the  ure- 
thra the  approximative  length  of  the  stricture  can  sometimes  be  ascer- 
tained by  the  finger,  applied  externally. 

K  the  stricture  be  too  narrow  to  allow  the  introduction  of  exploring 
instruments,  its  dilatation  should  be  attempted  in  the  ordinary  way. 
The  operations,  properly  so  called,  which  are  performed  for  stric- 
tures of  the  urethra,  are  very  numerous,  and  are  classed  under  various 
methods,  which  are  also  subjected  to  various  modifications. 

The  dififerent  methods  may  be  grouped  under  two  general  heads : 
1st,  Where  an  effort  is  made  to  overcome  the  elasticity  and  resistance 
of  the  abnormal  tissue,  1st,  by  mechanical  means;  2d,  by  modifying 
its  vitality.  In  the  majority  of  cases,  the  first  object  alone  is  attained, 
it  being  rarely  possible  to  restore  the  mucous  membrane  again  to  the 
condition  of  a  healthy  tissue ;  we  therefore  believe  the  radical  cure  of 
strictures  to  be  extremely  rare;  the  tissue  of  which  they  consist 
belonging  to  the  inodular  variety,  and  partaking  of  all  of  its  irritable 
and  contractile  properties. 

Dilatation,  forced  injections,  and  perhaps  electricity,  must  be  classed 
in  this  first  category. 

2d.  Here,  the  design  is  to  enlarge  the  stricture  mechanically,  by  a 
solution  of  continuity.  The  methods  employed  for  this  purpose  have 
something  in  common  with  dilatation,  so  far  as  the  object  is  merely 
to  enlarge  the  strictured  opening  by  means  of  one  or  more  simple 
incisions,  whether  they  are  limited  to  the  tiseuo  of  the  stricture  itself, 
or  carried  beyond  it ;  under  this  head  comes  Reybard's  operation  of 
urethrotomy  and  the  perineal  section.  In  other  cases,  the  cutting 
instrument  is  only  brought  in  contact  with  the  morbid  tissue  for  the 
purpoi^  of  making  scarifications  upon  it,  supposed  to  lead  to  absorp- 
tion. If  the  division  be  made  with  blunt  instruments,  it  should  be 
called  laceration.  Perreve's  method.  The  object  of  other  methods,  again, 
is  not  to  dilate,  divide,  or  separate  the  morbid  tissue,  but  rather  to 
destroy  it    These  are  cauterisAtion,  perforation,  and  exsection.     It  is 
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m  the  core  of  strictares,  it  being  at  the  same  time  palliatiTe  and  oara- 
tire.  The  canal  must  always  be  dilated  before  introducing  instra- 
mentB  for  the  parpoee  of  cauterising,  scarifying,  or  incising  the  strict- 
ure; it  is  therefore  associated  with  all  other  operative  procedures 
employed  for  the  cure  of  stricture ;  whether  their  object  is  to  obtain 
temporary  relief^  or  to  prevent  relapses,  it  is  indispensable  to  all  of 
them. 

Dilatation  is  associated  with  a  large  number  of  secondary  processes, 
which  vary  according  to  the  kinds  of  instruments  employed,  the 
length  of  time  they  are  allowed  to  remain,  and  the  degree  of  force 
used  in  their  introduction  ;  dilatation  being  progressive  or  immediate, 
continuous  or  intermittent 

Progreinve  dilatation, — ^This  is  usually  performed  with  gum,  or 
wax  bougies,  those  made  of  catgut,  softened  ivory,  etc.  Medicated 
bougies,  those  impregnated  with  alum  for  instance,  act  in  the  csame 
way  as  ordinary  instruments,  and  have  none  of  those  special  virtues 
attributed  to  them  by  certain  surgeons. 

The  bougie  being  well  oiled,  is  introduced  into  the  canal  (the 
urethral  curves  being  straightened,  as  in  ordinary  catheterism),  and 
carried  slowly  and  cautiously  forward  to  the  stricture,  into  which,  in 
the  majority  of  cases,  it  will  enter  without  difficulty,  when  the  strict- 
ure is  not  very  narrow,  or  if  instruments  have  already  been  passed 
through  it ;  if  difficulty  be  experienced  in  introducing  the  bougie,  it 
may  be  partially  withdrawn,  and  rotating  it,  it  may  again  be  carried 
down  to  the  obstacle.  Its  entrance  will  be  recognised  when  it  is 
tightly  grasped  at  the  strictured  point  To  carry  it  into  the  bladder, 
it  must  be  introduced  some  seven  or  eight  inches,  care  being  taken  to 
avoid  irritating,  or  injuring  the  walls  of  this  organ.  After  an  interval, 
the  duration  of  which  varies  according  to  circumstances,  a  bougie  of 
htfger  size  is  substituted  for  the  first,  and  this  gradual  increase  of  size 
is  continued  until  the  canal  has  arrived  at  its  proper  dimensions.  It 
was  formerly  the  practice  to  leave  the  instrument  in  the  striciiire  by 
fastening  it  externally,  and  only  changing  it  every  three  or  four  davs. 
This  practice  was  productive  of  serious  inconveniences,  such  as  incrust- 
ation of  the  bougies,  by  the  salts  of  the  urine,  irritation  of  the  blad- 
der, inflammation,  and  perforation  of  the  urethra,  eta,  so  much  so 
that  it  is  now  only  employed  in  exceptional  cases,  such  as  when  the 
stricture  is  very  small,  or  where  there  is  great  difficulty  in  finding  the 
true  passage.    Instead  of  introducing  instruments  to  be  permanently 
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extremity  is  stopped  by  a  plug  which  the  patient  can  withdraw  when 
he  wishes  to  urinate. 

A  great  variety  of  more  complicated  instruments  have  been  used  at 
different  times  to  dilate  the  urethra,  but  with  no  great  success ;  such 
as  air  dilators  (Arnot,  Ducamp),  double  branched  forceps,  moveable 
oval  bodies  attached  to  a  conductor,  etc. 

Forced  dilaiation, — Mayor* 8  method, — Instead  of  proceeding  slowly, 
and  proportioning  the  size  of  the  bougies  to  the  calibre  and  resistance 
of  the  stricture,  rapid  and  instantaneous  dilatation  has  been  recom- 
mended. 

Mayor  gives  the  following  as  his  reason  for  preferring  this  method : 
^The  more  firm  and  resisting  the  stricture,  the  greater  are  the 
difficulties  in  introducing  an  instrument  into  the  urethra,  and  on 
this  account  a  large  catheter  is  much  the  most  useful."  He  uses 
six  pewter  catheters,  the  smallest  being  two  lines  in  diameter,  and 
the  largest  four  lines  and  a  half.  Commencing  with  the  smallest, 
he  introduces  it  at  once,  in  the  same  way  as  an  ordinary  catheter. 
Having  reached  the  stricture,  he  pushes  the  instrument  forward 
with  a  certain  amount  of  force,  believing  that  the  danger  of  lace- 
rating the  urethra  diminishes,  as  the  size  of  the  instrument  is 
increased.  If  the  instrument  passes  through  the  stricture,  the  next 
larger  is  used,  and  so  on  until  the  whole  six  have  been  introduced, 
by  which  time  the  dilatation  is  considered  complete. 

The  advantages  of  this  method  have  been  exaggerated  by  the 
author,  and  depreciated  by  other  surgeons.  It  is  painful,  frequently 
fails,  and  is  not  free  from  danger ;  but  it  is  sustained  by  an  incontesti- 
ble  fact,  that  it  is  easier  to  introduce  a  medium  sized  catheter,  than  a 
fine  bougie.  Mayor's  method  may  be  advantageously  employed  in 
cases  where  the  tissue  of  the  stricture  is  very  elastic,  when  there  are 
spasms  of  the  urethra,  etc  It  is  very  probable  that  occasionally  it 
overcomes  a  stricture  by  producing  a  certain  amount  of  laceration,  a 
species  of  slitting  up  of  the  constricted  part. 

Perreve^t  method, — We  include  Perreve*s  methods  under  the  head 
of  forced  dilatation,  because  the  stricture  must  be  pervious,  and  even 
well  opened,  before  using  his  dilating  instruments,  which  effect  their 
purpose  more  by  lacerating  the  stricture  than  by  taking  advantage  of 
its  elasticity. 

Perreve  uses  two  instruments;  the  first  is  shown  in  Instruments, 
plate  XX.,  fig.  28,  and  is  called  the  lateral  dilator;  the  second  consists 
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wall  of  Uie  uretlira  being  the  one  usually  incised.  Soarificatore  have 
generally  but  one  blade;  occasionally,  however,  they  are  provided 
with  two,  and  even  more.  Leroy  d'Etiolles  uses  an  urethrotome 
similar  to  an  urethral  lithotrite,  which  divides  a  stricture  like  a  pair 
of  scissors.  Some  of  these  instruments  operate  from  before  back- 
wards; that  is  to  say,  they  divide  the  stricture  by  transfixion,  but 
their  use  is  generally  condemned. 

These  instruments  are  used  in  the  following  way :  the  surgeon  com- 
mences by  dilating  the  strictures,  having  carefully  ascertained  their 
situation,  distance  from  the  meatus,  and  extent ;  the  scarificator  being 
closed,  is  introduced  into  the  urethra,  and  the  extremity  of  the  canula' 
is  carried  beyond  the  stricture,  so  that  the  blade,  when  pushed  out, . 
will  lie  behind  it ;  the  canula  being  firmly  held  in  position,  the  knife 
is  drawn  from  behind  forwards  through  the  stricture,  far  enough  to 
divide  the  morbid  tissue  without  injuring  the  sound  portions  of  the 
urethra ;  the  extent  to  which  the  knife  shall  be  protruded  is  deter- 
mined upon  before  performing  the  operation,  and  is  proportioned  to 
the  narrowness  of  the  stricture.  When  the  surgeon  is  satisfied  that 
the  obstacle  is  divided,  he  can  then  proceed  to  incise  some  other  part 
of  the  stricture,  or  postpone  it  until  another  time.  The  knife  is  then 
returned  into  the  canula,  and  the  instrument  withdrawn  from  the 
urethra.  The  operation  can  be  repeated  several  times  during  succes- 
sive days,  or  a  greater  interval  may  be  allowed  to  elapse. 

Accidents  resulting  from  scarification  are  usually  but  of  little 
importance ;  hemorrhage  has  been  occasionally  the  result,  but  it  is  in 
most  cases  easily  controlled.  This  method  is  only  palliative.  The 
stricture  returns  when  the  little  wounds  heal ;  but  the  relapse  can  be 
prevented  for  a  long  time. 

Urethrotomy, — This  method,  by  slight  incisions,  which  we  are 
about  to  describe,  is  limited  to  the  tissue  of  the  stricture  itself.  Large 
incisions,  however,  have  been  employed,  both  from  within  outwards, 
and  from  without  inwards. 

Urethrotomy  from  within  outwards, — Reybard  recommends  the 
surgeon  to  divide  not  only  the  stricture  itself,  but  also  the  soft  parts 
which  support  it  as  far  as  the  skin ;  that  is  to  say,  the  spongy  tissue 
and  the  external  fibrous  tunic  of  the  urethra.  The  incision  is  effected 
by  means  of  an  urethrotome,  made  upon  the  same  principle  as  all 
other  instruments  of  this  kind,  excepting  in  the  extent  of  the  blade, 
which  is,  in  fact,  very  similar  to  the  blade  of  a  pen-knife,  being  nearly 
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me.  It  is  performed  in  two  ways,  either  laterally,  or  from  before 
backwards.  When  lateral  cauterisation  is  employed,  the  stricture 
most  be  dilatable,  so  that  it  will  admit  large  sized  instruments.  In 
antero-posterior  cauterisation,  the  caustic  is  applied  to  the  anterior 
portion  of  the  stricture,  without  being  inserted  into  its  orifice ;  this 
method  is  therefore  applicable  to  two  conditions,  when  the  canal 
is  permeable,  and  when  it  is  almost  obliterated. 

A  great  variety  of  caustic  holders  have  been  invented  for  perform- 
ing this  operation.  The  great  majority  of  them  consist  of  a  metallic 
canula  open  at  its  vesical  extremity,  or  they  have  a  lateral  fenestra 
near  this  part;  a  stylet,  to  which  the  caustic  is  attached,  slides 
backwards  and  forwards  in  the  canula,  or  it  is  so  arranged  that  by 
rotating  it,  the  caustic,  which  is  contained  in  a  small  lateral  cavity, 
can  be  brought  in  contact  with  the  stricture  at  the  will  of  the  surgeon 
(Instruments,  plates  XIX.  and  XX.,  fig.  10,  11,  12,  13,  14,  15  and 
16).  The  caustic  holders  may  be  either  straight,  or  curved;  their 
ma  varies,  according  as  they  are  intended  to  be  carried  through  the 
stricture,  or  simply  brought  in  contact  with  it ;  both  the  canula  and 
stylet  are  generally  graduated,  so  that  the  surgeon  can  see  how  ftir 
the  caustic  is  introduced,  and  over  what  extent  of  surface  it  is  carried. 

The  nitrate  of  silver  is  the  caustic  most  in  use ;  it  must  be  melted, 
as  in  this  condition  the  instrument  is  most  conveniently  charged 
with  it 

Dueamp^s  method. — ^The  caustic  holder,  being  closed,  is  introduced 
into  the  urethra,  and  carried  down  to  the  stricture  ;  the  surgeon  then 
protrudes  the  stylet,  and  the  small  cylinder  of  platina  at  its  extremity 
enters  the  stricture,  and  the  stylet  is  then  rotated,  so  as  to  bring  the 
caustic  in  contact  with  the  part  to  which  it  is  to  be  applied ;  if  the 
stricture  is  central,  the  stylet  is  rotated  several  times  upon  its  axis,  so 
as  to  apply  the  caustic  to  all  parts  of  the  canal.  The  operation 
usually  lasts  about  a  minute.  Scarcely  more  than  a  fifth  of  a  grain 
of  caustic  is  lost,  therefore  the  eschar  produced  must  of  course  be 
slight  Several  applications  of  the  caustic  are  required,  usually  at 
intervals  of  three  days,  the  actual  state  of  the  stricture  being  pre- 
viously examined  on  each  occasion.  A  cure  cannot  be  considered  as 
effected  until  a  catheter  of  three  lines,  or  three  lines  and  a-half^  in 
diameter,  can  be  easily  introduced.  All  the  other  methods  of  cau- 
teriaation  are  io  similar  to  this,  as  regards  manipulation,  that  it  will 
be  unnecessary  for  us  to  describe  them;   the  principal  differences 
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between  them  arise  from  varieties  in  form  of  the  instmments  employed. 
A  careful  examination  of  the  mechanism  of  the  various  caustic  holden 
will  suffice  to  give  the  surgeon  a  very  good  idea  of  the  methods  of 
Lallemand,  Heurteloup,  Amussat  and  odiers ;  we  will,  however,  make 
a  few  remarks  concerning  the  mode  adopted  by  Leroj  d^EtioUes. 

When  there  is  great  difficulty  experienced  in  introducing  all  kinds 
of  bougies  or  catheters  into  the  stricture,  Leroy  uses  straight  or 
curved  instruments,  according  to  the  locality  of  the  obstacle,  which 
consists  of  a  large  sized  canula  open  at  both  ends.  Into  this  a  flexible 
stylet  is  inserted,  with  a  small  <r^linder  of  nitrate  of  silver,  or  of 
solidified  Vienna  paste,  introduced  into  its  extremity.  The  caustic  is 
kept  in  contact  with  the  stricture  for  two  or  three  minutes ;  three  or 
four  applications,  at  intervals  of  four  or  five  days,  are  usually  sufficient 
to  destroy  the  morbid  tissue,  and  establish  a  passage  large  enough  to 
allow  the  cure  to  be  perfected  by  dilatation.  Leroy  and  Vidal  assert 
that  the  practice  of  this  method  has  been  attended  with  great  success. 

Cauterisation  of  strictures  is  a  very  unreliable  remedy ;  in  general 
it  only  affects  a  temporary  amelioration,  for  the  fact  must  not  be  lost 
sight  o^  that  the  stricture  is  made  up  of  inodular  tissue,  whose  con- 
tractile power  is  only  destroyed  for  the  time  being  by  a  partial 
destruction  of  its  substance.  The  contraction  of  the  morbid  tissue  is 
apt  to  return,  and  even  to  bedbme  more  marked  than  before.  These 
last  remarks  are  also  applicable  to  excision  and  ezsectian,  which  consist 
in  removing  the  morbid  tissue  by  means  of  a  species  of  cutting  punch. 
Excision  is  well-adapted  to  strictures  of  long  standing,  when  they  are 
situated  in  the  straight  portion  of  the  urethra,  and  are  permeable ;  but 
they  always  relapse  in  spite  of  dilatation  and  repeated  scarifications. 

In  the  long  list  of  methods  applicable  to  the  treatment  of  urethral 
strictures,  we  place  dilatation  in  the  first  position,  being  useful  in  all 
cases  as  a  palliative,  slow  but  sure,  and  also  as  a  preliminary  and 
supplementary  operation.  Whatever  may  have  been  the  method 
adopted  by  which  a  stricture  has  been  remedied,  the  sursfeon  should 
instruct  his  patient  to  introduce  large  sized  bougies,  as  often  as  once 
in  eight  days,  or  even  more  frequently,  in  order  to  prevent  too  early 
a  relapse. 

Forced  dilatation  and  small  incisions  are  also  palliative  operations ; 
and  much  more  expeditious  than  simple  dilatation ;  but  these  advan- 
tages are  more  than  neutralized  by  the  consequences,  sometimes  of  a 
serious  nature,  which  occasionally  result  from  their  employment 
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Fomtd  nations. — Forced  eatheteriMm, — ExUmal  incision. — ^When 
instraments  cannot  be  passed  through  the  stricture  by  anj  of  the 
methods  which  we  have  already  described,  and  when  the  symp- 
toms accompanying  the  retention  of  urine  will  admit  of  no  more 
delay,  there  are  still  several  extreme  methods  which  can  be  employed, 
before  performing  the  operation  for  puncturing  the  bladder. 

These  operations  are:  forced  injections,  forced  catheterism  and 
eitenial  incision. 

Forced  injections, — Amussat  has  attempted  to  bring  them  again 
into  practice,  basing  his  reasoning  for  their  employment  upon  the 
hdt,  that  the  track  of  certain  strictures  considered  impervious,  though 
it  may  be  exceedingly  minute,  still  exists,  but  is  blocked  up  by  a 
•troDgly  adhering  mucous  plug.  He  adopts  the  following  method  of 
performing  the  operation.  A  small  gum-elastic  catheter,  open  at 
both  ends,  is  introduced  into  the  urethra,  and  carried  down  to  the 
itrictUTe ;  a  gum-elastic  bottle,  furnished  with  a  fine  canula,  and  com- 
pletely filled  with  tepid  water,  is  fastened  to  the  external  extremity  of 
the  eatheter;  the  surgeon  then  stretches  the  penis  well  up  on  the 
catheter,  and  suddenly  and  firmly  squeezing  the  bottle,  forces  with 
great  energy  a  small  stream  directly  upon  the  stricture.  The  gelatin- 
ous plug  is  thus  forced  back,  and  after  one  or  more  attempts,  the 
patient  is  frequently  able  to  pass  a  little  urine. 

J£  pressure  with  the  hand  is  not  energetic  enough,  the  surgeon  may 
place  the  bottle  between  his  knees,  and  thus  compress  it  much  more 
▼igorously. 

This  operation  should  be  repeated,  as  it  has  sometimes  proved  suc- 
cessful, and  there  is  little  liability  of  any  accident  resulting  from  its 
employment ;  it  is  conceded  that  it  may  fail,  which  must  necessarily 
be  the  case  when  there  is  complete  obliteration  of  the  urethra,  a  rare, 
but  incontestible  variety  of  disease,  which  does  sometimes  exist 

Forced  catheterism. — It  is  proposed  by  this  method  to  make  an 
trtifieial  passage  by  force  through  the  tissue  of  the  stricture.  Boyer 
frequently  performed  this  operation.  It  is  efifected  by  means  of  a 
eonical  metallic  catheter,  which  is  slightly  curved,  and  very  strong,  so 
that  it  will  not  bend. 

Mxtemal  incision. — ^This  is  an  operation  which  is  not  performed  for 
retention  of  urine  alone,  but  also  in  many  other  circumstances.  The 
method  of  performing  it  is  somewhat  similar  to  that  of  urethral  litho- 
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tomy.  Its  object  is  to  make  a  passage  throagh  the  integuments  to 
the  urethra,  and  its  indications  are  the  following : 

Ist  When  there  is  retention  of  urine  depending  upon  the  presence 
of  a  stricture,  or  other  cause,  which  arrests  its  passage. 

2d.  When  there  is  a  foreign  body  impacted  in  the  urethra  which 
ought  to  be  extracted. 

Sd.  When  it  is  considered  desirable  to  establish  a  temporary  pas- 
sage for  the  discharge  of  the  urine,  after  the  performance  of  urethro- 
plasty, or  lithotomy  above  the  pubis. 

If  the  operation  is  performed  upon  a  healthy  urethra,  as  after  the 
operation  of  lithotomy  above  the  pubis,  it  is  facilitated  by  the  intro- 
duction of  a  grooved  staff.  In  retention  of  urine,  the  urethra,  dis- 
tended by  fluid,  can  sometimes  be  readily  recognised,  even  without 
the  introduction  of  a  conductor;  the  same  may  be  the  case  when 
foreign  bodies  are  present  But  such  is  not  always  the  existing  state 
of  things,  particularly  when  the  urine  escapes  by  fistulous  openings, 
and  the  c^anal  is  collapsed  upon  itself;  in  this  case,  when  a  probe  can- 
not be  introduced  into  the  urethra  through  one  of  the  fistuls,  the 
operation  may  be  tedious  and  difficult 

OPERATIONS   FOR   URINARY   FISTULC 

{Plate  77,  fy.  6,  7,  and  S.) 

Urinary  fistulse  result  from  wounds,  or  from  urinary  infiltrations, 
abscesses,  etc.,  etc. 

They  establish  a  communication,  Ist,  Between  the  bladder  and  the 
surface  of  the  integuments,  as  is  sometimes  observed  after  the  perform- 
ance of  lithotomy  above  the  pubis ;  2d,  Between  the  bladder  and  the 
rectum,  or  vagina;  we  shall  recur  to  this  subject  when  we  treat  upon 
vesico-vaginal,  or  rectal  fistulas ;  3d,  Between  the  urethra  and  some 
adjacent  cavity,  the  vagina,  or  rectum ;  4th,  Between  the  urethra  and 
the  surface  of  the  intepiraents,  which  is  the  most  common  ;  5th, 
Accidental  and  permanent  fistulous  communications  may  be  estab- 
lished between  the  urinary  passages  and  the  adjacent  organs,  as  is 
seen  in  uretro-uterines,  reno-pulmonary  fistulas,  etc  These  varieties 
have  but  little  connection  with  surgery. 

Urethral  urinary  fistula, — The  existence  of  incomplete  fistulft,  or 
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those  with  an  internal  orifice  only,  has  been  admitted  ;  but  complete 
fistulae  are  much  more  frequent  in  occurrence,  and  more  accessible  to 
the  surgeon.  They  have  been  designated  according  to  their  locality, 
by  the  titles  of  penal,  scrotal,  or  perineal  fistulae.  Another  not  leas 
useful  distinction  depends  upon  their  cause ;  sometimes  they  are  the 
result  of  a  wound,  of  gangrene,  of  rupture  of  the  urethra,  the  canal 
itself  being  healthy,  and  preserving  its  normal  calibre ;  but  in  other 
cases,  they  are  coincident  with  one  or  more  strictures  which  have  led 
to  rupture  of  the  urethra  and  urinary  infiltration.  Urinary  fistulie 
are  single  or  multiple,  straight  or  tortuous,  simple  or  complicated 
with  sinuses,  with  induration  of  the  soft  parts,  with  calculi  in  their 
passages,  etc.,  etc.,  all  of  them  circumstances  which  exert  more  or  lesa 
influence  upon  the  choice  of  methods  to  be  adopted  for  their  cure. 

Regarding  their  curability,  we  can  say,  in  a  general  way,  that  it  is 
less  probable  the  more  nearly  the  fistulous  track  approaches  a  direct 
course,  and  also  when  it  is  large,  and  accompanied  by  loss  of  sub- 
stance, and  when  it  opens  in  the  penis  rather  than  the  perineum,  eto^ 
etc  The  surgeon  always  commences  by  exploring  the  urethra;  if 
there  be  a  stricture,  it  is  first  treated  in  an  appropriate  manner,  and  it 
not  unfrequently  happens  that  the  fistulae  heal  spontaneously  when 
the  normal  passage  for  the  discharge  of  the  urine  is  established. 
The  numerous  means  in  use  for  the  treatment  of  urethral  urinary  fift- 
tulae,  may  be  classed  under  two  heads.  In  the  first,  the  therapeutical 
means  are  indirect,  the  object  being  to  prevent  the  flow  of  the  urine 
into  the  fistula ;  in  the  second,  which  embraces  a  great  variety  of 
methods,  the  treatment  is  directed  to  the  fistulae  themselves,  and  the 
soft  pans  which  surround  them. 

Indirect  treatment — Old  method. — A  catheter  is  introduced  into 
the  bladder,  and  fastened  permanently,  being  unstopped  whenever  the 
patient  experiences  a  desire  to  urinate.  Even  here  the  urine  some- 
times passes  down  between  the  catheter  and  urethra,  and  escapes  into 
the  fistula.  To  prevent  this,  it  has  been  proposed  to  allow  the  cathe- 
ter to  remain  unstopped,  that  the  urine  may  escape  as  soon  as  secreted. 
Boyer  advised  the  substitution,  for  the  catheter,  of  a  very  large  bougie, 
which  would  completely  fill  up  the  canal,  to  be  removed  by  the  patient 
whenever  he  wished  to  urinate.  The  old  method  is  adapted  for  the 
treatment  of  cases  when  there  are  strictures,  and  when  the  fistulae  are 
very  recent,  free  from  complications,  and  situated  in  the  perineum,  or 
acrotom. 
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operation  being  &vored  by  the  laxity  of  the  integuments  of  the  penia. 
Two  lateral  flaps  are  dissected  up,  and  brought  together  at  the 
median  line ;  but  Alliot  says,  that  it  is  better  to  make  a  small  quadri- 
lateral flap  on  one  side  of  the  fistula^  and  then  removing  a  correspond- 
ing piece  of  skin  on  the  other  side,  to  fit  this  flap  into  it,  as  a  tenon 
is  fitted  into  a  mortice.  The  line  of  suture  is  thus  placed  on  one  side, 
and  is  less  liable  to  contact  of  the  urine.  It  is  our  duty  to  mention, 
that  fiulures,  and  even  partial  successes,  are  very  frequent  in  this 
operation,  and  that  a  cure  in  most  cases  is  only  obtained  after  several 
repetitions. 

Imperforate  glane. — Enlargement  of  the  meatus  (Plate  77,  fig.  9, 
and  9  his). — The  glans  may  be  imperforate  at  birth,  in  which  case  it 
requires  the  immediate  intervention  of  surgery.  In  most  cases  the 
urethra  is  distended  with  urine  behind  the  obstacle ;  in  such  cases  it 
is  only  necessary  to  make  an  incision  in  the  usual  locality  of  the 
meatus,  and  to  introduce  a  trochar  until  it  enters  the  dilated  urethra ; 
tike  new  passage,  thus  formed,  is  kept  open  by  means  of  large  sized 
catheters,  which  are  perman^tly  retained  until  cicatrisation  is 
effected. 

The  discharge  of  urine  and  semen  is  sometimes  partially  obstructed 
by  a  too  narrow  meatus,  or  by  partial  adhesion  forming  two  small 
orifices,  one  lying  above  the  other ;  when  the  introduction  of  catheters 
or  instruments  for  performing  the  operation  of  lithotrity  become 
necessary,  this  slight  deformity  requires  an  operation,  and  is  often  not 
complained  of  before. 

Incision  is  generally  adopted ;  a  narrow,  straight,  or  hook-shaped 
bistoury,  is  introduced  into  the  canal,  about  the  third  of  an  inch,  its 
point  being  covered  with  a  small  piece  of  wax ;  the  handle  of  the 
instrument  is  then  elevated  so  as  to  bring  out  the  point  at  a  proper 
distance  for  forming  an  ordinary  sized  meatus,  when  the  section  is 
made  with  a  single  stroke  of  the  knife ;  the  same  operation  may  be 
performed  for  slight  hypospadias. 

OiviaU^s  method. — A  small  concealed  lithotomy  knife  is  introduced 
closed  into  the  urethra,  then  opened  as  far  as  necessary,  and  with- 
drawn, making  the  proper  section  of  the  tissues  at  a  single  cut — with- 
out previously  informing  the  patient  The  incision  is  made  towards 
the  froenum.  Whatever  method  may  be  adopted,  the  reunion  of  the 
lips  of  the  wound  must  be  prevented  by  the  interposition  of  a  foreign 
body. 
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Fastening  of  catheters  and  bougiee  to  be  permaiMmUy  reUnmi 
(Plate  77,  fig.  10). — The  catheter  ought  not  to  be  passed  more  than 
an  inch  beyond  the  neck  of  the  bladder;  the  threads  bj  which  it  is 
maintained  in  position  are  placed  at  the  same  distance  from  the 
meatus,  this  allowance  of  two  inches  being  made  for  erections. 

First  method. — ^If  the  patient  wears  a  suspensory  bandage,  four 
pieces  of  tape  are  fastened  to  it — ^two  abore  and  two  below,  which  are 
tied  to  the  bougie,  or  catheter,  care  being  taken  not  to  draw  the  knot 
so  tight  upon  the  latter  as  to  close  it 

JSecond  method. — ^A  piece  of  soft  cotton  cord  being  attached  to  the 
extremity  of  the  catheter,  its  ends  are  carried  behind  the  corona  of 
the  glans  and  tied  together,  they  are  then  separated  and  brought  in 
different  directions  around  the  glans  and  fastened  upon  the  dorsum  of 
the  penis,  by  means  of  a  bow-knot,  which  can  be  tightened,  or 
loosened,  at  pleasure. 

Third  method. — ^A  cotton  cord  is  tied  to  the  catheter,  and  its  ends 
brought  down  upon  each  side  of  the  penis,  and  there  frutened  by 
winding  a  small  piece  of  sticking  plaster  loosely  around  the  ofgan ; 
this  method  is  the  most  simple  and  solid.  A  small  strip  of  India 
rubber  cloth  may  be  used  instead  of  the  sticking  plaster. 


^  Plate  LXXVIIL 

OATHETERISM  AND   LITHOTRITY. 

Fig.  1.  Introduction  of  the  straight  catheter, — a,  position  of  the 
catheter  in  the  first  step  of  the  operation ;  a',  position  of  the  cathe- 
ter in  the  second  step,  showing  the  inclination  which  must  be  given 
to  the  instrument  to  carry  it  below  the  pubes  and  introduce  it  into 
the  membranous  portion  6;  a'\  the  catheter,  carried  through  the 
canal  into  the  bladder ;  g^  h,  the  quarter  of  a  circle  through  which 
the  instrument  passes  in  the  three  steps  of  the  operation;  c,  the 
prostate  gland ;  d,  the  symphysis  pubis ;  e,  the  bulb ;  e\  the  testicle ; 
/;  the  bladder.' 

Fio.  2.  Introduction  of  the  exploring  sound,  and  of  the  instruments 
used  for  the  operation  of  lithotrity, — a,  position  of  the  sound  in  the 
first  step  of  the  operation ;  a',  position  of  the  instrument  when  intro- 
duced into  the  bladder ;  6,  the  point  of  the  sound  just  entering  the 
prostatic  portion ;  g^  A,  the  fourth  of  a  circle  described  by  the  instru- 
ment; c,  the  prostate  gland;  (/,  the  symphysis  pubis;  e,  the  bulb; 
«',  the  testicle ;  /,  the  bladder. 

Fio.  2  his.  Introduction  of  the  exploring  sound.  Position  of  the 
calculi. — a,  the  exploring  sound,  or  lithotrite,  carried  through  the 
urethra,  and  about  to  enter  the  bladder;  6,  its  extremity,  passing 
through  the  neck;  c,  the  prostate  gland;  d,  the  symphysis  pubis; 
e,  the  bulb;  e\  the  testicle;  /,  the  bladder;  g,  calculi  lodged  in 
the  bas-fond  of  the  bladder,  below  and  behind  its  neck.  This  situa- 
tion explains  the  difficulty  sometimes  experienced  in  reaching  them 
with  the  ordinary  curved  sound,  the  difficulty  being  avoided  if  a 
sound  with  a  slight  curve  is  used,  and  its  point  turned  downwards 
and  backwards. 

Fio.  8.  Extraction  of  a  calculus  lodged  in  the  urethra. — a,  6, 
forceps  with  straight  branches  introduced  to  the  membranous  portion ; 
h\  a  calculus  caught  between  the  jaws  of  the  forceps,  and  about  to 
be  extracted ;  c,  the  prostate  gland ;  d,  the  symphysis  pubis ;  e,  the 
bulb;  e'y  the  testicle. 
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use,  when  the  labors  of  Civiale,  Amussat,  and  Leroj  d'Etiollee  wen 
made  public,  at  very  nearly  the  same  time  (1818,  1822). 

Since  that  period,  so  much  attention  has  been  paid  to  lithotrity, 
and  K>  many  modifications  and  improvements  have  been  appended  to 
it,  that  it  would  be  both  tedious  and  difficult  to  trace  out  even  an 
abridged  history  of  the  operation. 

Ist  The  first  class  of  contra-indications  to  the  performance  of  this 
operation  relates  to  age  and  sex.  Lithotomy  is  very  successful  in 
children,  the  calibre  of  whose  urethrse  prevents  the  introduction  of 
instruments  of  the  proper  size  for  crushing  the  stone.  Attempts  have 
been  made  to  set  aside  this  latter  objection,  but  the  majority  of 
surgeons  consider  lithotrity  an  improper  operation  before  the  age  of 
puberty. 

In  the  female,  vestibular  lithotomy  is  simple  and  rarely  dangerous ; 
besides,  the  brevity  and  dilatability  of  the  urethra  allow  the  extraction 
of  very  large  calculi.  These  reasons  do  not  appear  to  us  to  militate 
against  the  performance  of  lithotrity,  for  they  are  also  favorable  to 
the  success  of  the  latter  operation,  which  can  be  performed  with  very 
strong,  straight  instruments,  with  the  production  of  little  or  no  pain. 

2d.  The  pathological  condition  of  the  genito-urinary  organs,  and 
of  the  bladder  in  particular,  constitutes  the  greatest  obstacles,  and  fur- 
nbhes  the  most  serious  objections  to  the  performance  of  this  operation. 

Lithotrity  is  hardly  proper  when  there  is  concentric  hypertrophy  of 
the  bladder,  or  when  its  thickened  walls  are  almost  moulded  over  the 
sur&ce  of  the  calculus.  The  movement  of  the  instrument,  in  such 
cases,  is  very  difficult,  and  even  dangerous. 

The  same  objection  is  applicable  to  cases  where  the  bladder  is  very 
sensitive,  or  when  the  contact  of  the  lithotrite  produces  spasmodic 
contractions  of  the  organ.  This  spasmodic  condition  may  occur  when 
there  is  no  organic  disease  whatever,  as  it  sometimes  depends  solely 
upon  the  extreme  sensibility  of  the  patient ;  but  it  is  more  frequently, 
owing  to  a  morbid  condition,  such  as  acute  or  chronic  cystitis,  or 
catarrh  of  the  bladder. 

Acute  cystitis,  and  vesical  catarrh,  being  frequently  kept  up  by  the 
presence  of  calculus,  the  first  indication  is  to  remove  the  foreign  body ; 
and  oases  are  on  record  in  which  lithotrity  has  proved  successful  even 
when  performed  under  such  unfavourable  circumstances.  In  all 
cases,  the  surgeon  should  proceed  with  the  greatest  prudence,  and 
cease  aU  further  attempts  if  the  inflammatory  symptoms  become  more 
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aggravated.  Well  parked  cancer  of  the  bladder  interdicta  efBiy 
species  of  operation.  The  calculus  may  be  broken  np  eren  wheQ 
there  is  a  paralysis  of  the  bladder;  bat  thb  condition  is  very  nnfiiTour- 
able,  because  the  fragments  cannot  be  readily  ezpeUed,  and  are  liable 
to  remain,  where  they  may  become  nadei  for  new  calculi. 

Partial  hypertrophy  of  the  prostate  gland  does  not  contra-indicate 
lithotrity,  except  where  it  causes  so  great  a  deviation  of  the  urethra  as 
to  render  the  introduction  of  instruments  difficult  If  the  hypertrophy 
is  general,  the  nrethra  is  rather  enlarged,  and  the  afore-mentioiied 
objection  no  longer  exists ;  bat  if  a  ▼esioo-prostatic  caknloa  should 
happen  to  be  detected,  lithotomy  would  be  preferable. 

A  spasmodic,  or  organic  stricture  of  the  urethra,  hypoepadiasi  the 
presence  of  a  calculus  in  the  canal,  etc,  etc,  are  not  oontra-indicaticMis 
to  the  performance  of  lithotomy,  they  only  postpone  its  application. 
These  fldOfections  must  be  treated,  or  palliated,  so  as  to  allow  of  its  per> 
formance.  It  is  very  rare  that  the  symptoms  produced  by  the  pro- 
sence  of  a  calculus  are  so  urgent  that  its  removal  cannot  be  deferred. 

8d.  The  nature  and  position  of  the  calculus  itself  famishes  certain 
contra-iDdic&tions ;  as,  its  very  large  size, — ^its  extreme  hardness,  fer 
instance,  when  it  consists  of  the  oxalate  of  lime, — when  it  is  buried  in 
a  sacculus  of  the  bladder,-— or  in  the  terminations  of  the  ureters ;  all 
of  these  are  conditions  which  render  lithotrity,  to  a  greater  or  less 
degree,  impracticable.  The  shape  and  number  of  the  calculi, 
although  not  very  serious  obstacles  to  the  performance  of  lithotrity, 
yet,  as  in  the  preceding  cases,  give  the  preference  to  the  operation  of 
lithotomy. 

4th.  The  concurrent  alterations  of  the  superior  portions  of  the 
urinary  apparatus, — the  ureters,  the  pelvis  of  the  kidneys,  and  the 
kidneys  themselves,  are  frequent  causes  of  the  ill  success  and  unfortu- 
nate termination  of  the  various  operations  in  vogue  for  the  treatment 
of  stone  in  the  bladder.  Some  authors  think  that  the  contra-indica- 
tions  which  we  have  enumerated  apply  with  equal  force  to  lithotrity 
and  lithotomy,  but  they  do  in  reality  stand  in  greater  opposition  to 
lithotrity,  which  ought  never  to  be  performed  in  extreme  cases ;  for  it 
has  frequently  been  necessary  afterwards  to  perform  the  operation  of 
lithotomy,  thus  exposing  the  patient  to  the  hazard  of  both  operations. 
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GXNXRAL    METHODS — SPECIAL     METHODS — ^INSTRUMENTAL    APPARATUS. 

The  numerous  modes  of  performing  the  operation  of  lithotrity  may 
be  diyided  into  three  classes,  according  as  it  is  proposed  to  wear  away 
the  calculus  by  degrees,  to  crush  it,  or  only  to  break  it  into  pieces. 
Three  methods  are  divided  from  these :  pulverisation,  crushing,  and 
breaking  up,  A  great  variety  of  instruments  appertain  to  each  of 
these  methods ;  these  may  be  sub-divided  into  straight  and  curved 
instruments.  Many  of  these  instruments  and  modes  of  operating  arc 
now  abandoned,  and  belong  only  to  history.  They  will  not  occupy 
our  attention. 

Breaking  up. — Crushing, — This  is  the  method  most  in  use ;  it  con- 
consists  in  reducing  the  calculus  to  fragments  small  enough  to  pass 
readily  through  the  urethra ;  it  amounts  to  the  same  thing  as  pulveri- 
sation in  its  results ;  the  mechanical  action  by  which  it  is  accomplished 
is  very  simple,  resembling  the  movements  of  the  thumb  and  fore 
finger,  which  represent  the  lithotrite  in  the  act  of  crushing  a  soft 
calculus.  When  the  calculi  are  soft  and  of  moderate  size,  they  are 
completely  broken  up,  or  very  nearly  so.  When  they  are  large  and 
hard,  they  are  first  broken  into  fragments  and  then  crushed.  This 
operation  can  be  effected  with  the  forceps  having  three  or  more 
branches,  all  the  various  instruments  employed  for  the  purpose  taking 
the  general  name  of  lithotrite.  They  present  a  very  abrupt  curve  at 
their  vesical  extremity,  and  consist  essentially  of  two  parallel  metallic 
rods,  or  branches,  which  slide  lengthwise,  one  upon  the  other.  The 
strongest  of  these  rods  has  a  deep  groove  cut  in  it,  into  which  the 
other  slides,  fitting  so  accurately  that  separation  of  the  two  is  impos- 
sible. The  first  is  called  the  female,  and  the  second  the  male  branch. 
When  closed,  these  two  pieces  resemble  a  catheter  composed  of  three 
portions :  one  vesical,  terminated  by  two  differently  shaped  extremi- 
ties, which  are  called  the  jaws,  between  which,  when  separated,  the 
stone  is  caught  The  spoon-shaped, — the  grooved  instrument, — the 
lithotrites  with  fenestra,  etc.,  all  take  their  names  from  the  shape  of 
these  extremities,  according  as  the  male  jaw  enters  a  mortice  cut  in 
the  female,  or  only  into  a  groove,  or  when  the  jaws,  the  male  convex, 
and  the  female  concave,  close  together  like  a  duck's  bill.  Notches 
are  cut  in  the  faces  of  the  jaws  where  they  come  together,  the  object 
of  which  is  to  enable  them  to  retain  a  firm  hold  upon  the  calculus. 
(Instruments,  plate  XXL,  ^g,  8,  9,  12,  13.) 
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The  external  extremity  of  the  lithotrite  is  much  lai^r;  Tarknis 
kinds  of  mechanical  contrivances  have  been  attached  to  it  for  the 
purpose  of  moving  the  male  upon  the  female  branch,  and  bringing 
the  jaws  forcibly  together.  The  eccentric  screw,  the  central  screw, 
and  the  pinion,  are  most  in  use ;  by  their  aid,  a  very  considerable 
degree  of  force  can  be  applied,  which  ought  always  to  be  proportioned 
to  the  size  and  strength  of  the  branches  and  jaws  of  the  instrument. 
The  middle  portion  of  the  instrument  resembles  an  ordinary  catheter, 
and  ought  to  be  from  ten  to  twelve  inches  in  length,  to  enable  the 
surgeon  to  execute  the  various  manipulations  with  facility. 

The  preceding  general  description  does  not  apply  to  all  known 
varieties  of  lithotrites,  especially  to  that  of  Jacobsen,  which,  in  spite 
of  Dupuytren's  improvement,  is  now  but  little  used. 

Breaking  into  fragments, — ^The  object  of  this  method  is  to  break 
the  calculi  into  pieces,  and  is  usually  applied  to  such  as  are  very  large 
or  very  hard ;  it  is  simply  a  prelude  to  crushing  and  ought  not  to  be 
adopted  alone,  as  the  pieces  of  stone  which  result  after  its  performance 
are  too  large  and  angular  to  pass  through  the  urethra  without  causing 
serious  consequence?.  The  degree  of  force  which  can  be  produced  by 
ordinary  lithotrites  usually  suflSces,  in  the  great  majority  of  cases,  to 
effect  this  first  step  of  the  operation  in  a  satisfactory  manner.  But, 
when  the  calculus  resists  all  prudent  attempts,  it  is  then  advisable  to 
try  percussion.  The  male  branch  of  the  lithotrites  is  terminated  by  a 
broad  button  which  may  be  struck  with  a  hammer;  in  such  cases  the 
stone  usually  breaks  into  two  pieces,  which  can  be  caught  separately 
and  again  broken  in  the  same  way.  If  the  calculus,  although 
large,  is  not  very  firm,  it  can  be  broken  up  by  means  of  the  pinion 
and  central  screw,  not  by  continuous  pressure,  but  by  bringing  the 
jaws  suddenly  and  vigorously  together  upon  it ;  very  strong  lithotrites, 
with  fenestras  in  the  jaws,  should  be  used  for  this  operation,  which  is 
a  species  of  preparation  for  crushing.  When  a  great  deal  of  force  is 
required,  the  lithotrite  can  be  firmly  fixed  by  means  of  a  vice  arranged 
for  the  purpose,  by  which  arrangement  the  instrument  only  operates 
upon  the  calculus,  without  endangering  the  posterior  aspect  of  the 
bladder.  Amussat  and  Ileurteloup  have  both  invented  apparatus  for 
this  purpose.  Thus,  the  methods  of  breaking  up  and  crushing  are  so 
combined  that  the  calculi  are  broken  into  pieces,  which  are  succes- 
sively caught  and  crushed  to  the  extent  desired.  (Instruments,  plate 
XX.,  fig.  27;  plate  XXL,  fig.  8,  9,  12  and  13,  and  plate  XXU.,  fig.  7.) 
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Modes  pf  exploring, — 1st  To  discover  the  stone. — The  forceps  wiA 
three  branches  is  very  useful  for  this  purpose;  after  openiug  it  in  the 
bladder,  it  is  turned  upon  its  axis ;  in  this  way  each  of  the  branches 
sweeps  OTer  the  bas-fond  of  the  bladder,  one  of  which  is  almost  certain 
to  come  in  contact  with  the  calculus.  Mercier's  catheter,  and  the 
ordinary  lithotrites  with  the  short  curves,  are  also  very  useful,  possess- 
ing great  advantage  over  the  usual  curved  sound,  and  still  more  over 
the  straight  instrument. 

2d.  The  number  of  the  calculi. — ^The  multiplicity  of  points  of  con- 
tact, or  the  existence  of  hard  bodies  at  several  points  in  the  bladder, 
will  furnish  reason  to  suspect  the  presence  of  several  calculi. 

8d.  Dimensions  of  the  stone. — If  the  simple  sound,  or  the  lithotrite, 
is  used  with  dexterity,  the  surgeon  can  dispense  with  the  use  of 
special  instruments  for  determining  the  size  of  the  stone.  (Instru- 
ments, plate  X.,  fig.  7,  and  plate  XX.,  fig.  27.) 

At  every  operation,  the  surgeon  should  ascertain  the  exact  situation 
of  the  calculus  before  opening  the  instrument  in  the  bladder. 

Preliminary  operations. — Position  of  the  patient  and  the  surgeon. — 
The  bladder  should  be  distended  by  fluid ;  the  patient  may,  therefore, 
be  instructed  to  retain  the  urine  for  a  few  hours  before  the  operation, 
or,  in  case  of  necessity,  tepid  water  may  be  injected  into  the  bladder; 
manipulations  with  the  instrument  are  thus  rendered  easier,  and  much 
less  dangerous.  Anaesthesia  may  be  adopted  when  there  is  marked 
sensibility.  Ivanschich  (of  Vienna)  has  found  the  latter  of  great 
benefit ;  the  general  rules  and  indications  being  followed,  it  may  also 
be  adopted  in  cases  of  spasm  of  the  urethra  and  bladder.  Otherwise, 
ansesthesia  does  not  seem  to  be  called  for.  The  patient  may  be 
placed  in  the  same  position  as  for  the  operation  of  lithotomy;  the 
thighs,  however,  do  not  require  to  be  abducted,  or  flexed,  to  so  great 
an  extent.  The  surgeon,  after  introducing  the  instrument  as  in  ordi 
nary  catheterism,  takes  his  position,  either  standing  or  sitting  between 
the  thighs  of  the  patient  If  the  latter  be  not  tied,  a  sufficient  num- 
ber of  assistants  are  required  to  hold  him  quiet ;  an  assistant  should 
also  be  ready  to  aid  the  surgeon,  particularly  if  percussion  is  adopted. 
The  use  of  the  lithotrity  bed  is  now  abandoned. 

1st  step. — Introduction  of  the  instrument. — Everything  being  pro- 
perly arranged,  the  instrument,  according  as  it  is  straight,  or  curved, 
is  introduced  in  the  manner  already  described  (see  Catheterism). 
The  meatus  sometimes  requires  to  be  incised,  owing  to  the  large  me 
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win  be  simply  broken,  instead  of  being  thoroughly  crushed,  which  is 
much  more  desirable.  If  the  spoon-shaped  instrument  seems  better 
calculated  than  that  with  fenestrse  for  effecting  this  purpose,  it  also 
offers  the  following  inconvenience ;  the  stone  is  reduced  into  a  sort  of 
resisting  powder,  which  being  strongly  compressed  between  the  two 
spoon-shaped  jaws,  fills  them  up  and  prevents  their  complete  closure, 
thus  increasing  the  size  of  the  instrument  materially  when  it  is  with- 
drawn from  the  bladder.  Various  mechanical  contrivances,  unfor- 
tunately very  complicated  in  their  details,  have  been  invented  for 
cleaning  out  the  cavity  of  the  spoon-shaped  lithotrite.  Jaws,  termi- 
nated by  teeth  which  shut  into  each  other,  and  having  a  fenestra  in 
the  female  branch,  seem  in  a  great  measure  to  escape  this  difficulty. 
The  lithotrite  has  now  very  generally  tak^n  the  place  of  the  three 
branched  forceps,  which  will  excuse  us  from  the  necessity  of  describing 
the  latter,  although  it  may  sometimes  be  found  useful,  when  the 
calculi  are  small,  soft,  and  numerous. 

When  lithotrity  was  first  introduced,  the  operation  lasted  about  ten 
minutes,  the  instrument  being  re-introduced  several  times.  Civiale, 
recognising  the  inconveniences  of  this  practice,  recommends  that  the 
number  of  the  operations  be  increased,  only  one  or  two  minutes  being 
employed  on  each  occasion ;  the  operator  must  be  possessed  of  very 
great  dexterity  to  obtain  any  satisfactory  result  in  so  short  a  time. 
Forty-eight  hours  are  usually  allowed  to  elapse  between  each  opera- 
tion, rarely  less,  frequently  more,  according  to  the  symptoms  and 
complications  of  the  case.  The  surgeon  ought  to  familiarise  himself 
thoroughly  with  the  performance  of  this  operation,  by  placing  stones 
in  a  pig's  bladder  half  filled  with  water,  and  repeating  the  various 
manoeuvres  without  using  the  eyes. 

When  the  operation  is  concluded,  the  jaws  of  the  lithotrite  must 
be  closed  as  accurately  as  possible,  and  the  instrument  then  with- 
drawn ;  if  the  spoon-shaped  lithotrite  is  used,  a  certain  portion  of  the 
pulverised  debris,  and  occasionally  one  or  more  small  fragments 
Mmain  in  the  instrument.  These  are  withdrawn  with  the  instrument^ 
and  its  withdrawal  should  be  effected  with  the  greatest  possible  pru- 
dence, in  order  to  avoid  distending,  lacerating,  or  bruising  the  walls 
of  the  urethra. 

Discharge  of  the  calculous  dibris, — A  very  important  result  of  the 
operation  of  lithotrity — the  discharge  of  the  fragments,  or  pulverized 
debris,  may  be  either  spontaneous  or  artificial.    The  patient  repeatedly 
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discharges  urine  loaded  with  calculooB  partidesi  and  even  with  frag- 
ments of  some  sixew  When  the  stone  has '  been  thoroughly  broken^ 
the  passage  of  this  powder  is  effected  without  dilBiculty ;  but  when 
the  stone  has  only  been  broken  into  fragments,  some  of  these  may  be 
arrested  in  the  urethra,  producing  acute  pain,  retention  of  urine, 
wounds  of  the  parietee,  h^norrhage,  etc. ;  sometimes  their  spontaneous 
discharge  is  effected,  the  size  of  some  of  the  fragments  expelled  occar 
sioning  no  small  surprise ;  but  if  this  is  not  the  fortunate  result,  the 
surgeon  is  called  upon  to  act  in  the  manner  which  we  shall  describe  a 
little  further  on.  The  most  common  causes  of  this  stoppage  of  the 
particles  of  the  stone  are:  strictures  or  spasm  of  the  urethra,  the 
enlargement  of  a  portion  of  the  canal  situated  just  behind  the  stric- 
ture, paralysis  of  the  bla^idofy  yalves  at  its  neck,  and  hypertrophy  of 
the  prostate  gland. 

Many  surgeons  have  advised  the  injection  of  a  current  of  liquid 
into  the  bladder  after  each  performance  of  lithotrity ;  a  very  us^hl 
precaution.  Double  catheters  are  very  suitable  for  this  purpose,  and 
among  others  we  would  recommend  those  of  Mercier,  and  Leroy 
d'EtiolIes  (Instruments,  plate  XXI.,  ^g.  2).  A  current  of  warm  water 
may  be  first  injected,  to  wash  away  the  powder,  and  afterwards  some 
emollient  liquid,  which  will  soothe  the  irritation  of  the  mucous  mem- 
brane of  the  bladder. 

The  accidents  which  may  result  from  the  performance  of  litho- 
trity are  numerous;  some  of  them  are  slight,  but  others  are  very 
serious,  fully  as  much  so  as  those  which  happen  after  the  opera- 
tion of  lithotomy.  They  may  be  ei^er  local  or  general,  and  attri- 
butable either  to  the  surgeon  himself,  or  the  susceptibility  of  the 
patient 

Breaking  of  the  instruments,  particularly  of  the  male  branch,  is 
not  rare ;  if  the  pieces  cannot  be  extracted,  the  operation  of  lithotomy 
will  be  required.  The  bladder  may  be  perforated,  a  portion  of  the 
mucous  membrane,  even  some  of  its  muscular  fibres  may  be  pinched 
between  the  jaws  of  the  instrument  and  the  calculus,  and  torn  away. 
Hemorrhage  has  been  produced,  probably  in  consequence  of  some 
lesions  of  this  nature.  Cystitis,  nephritis,  and  peritonitis,  have  fol- 
lowed the  operation,  and  sometimes  with  fatal  consequences.  The 
same  is  true  of  retention  of  urine,  and  rupture  of  the  bladder.  Infi\- 
tration  of  urine,  and  phlegmonous  inflammation  of  the  perineum, 
have  resulted  in  consequence  of  laceration  of  the  urethra,  or  blad* 


409 

der.  The  urethra  itself  has  been  perforated  by  iDstniments,  and  by 
angalar  fragments  caught  in  the  canal.  The  latter  accident  is  fre- 
quent 

Urethritis,  acute  or  chronic  inflammation  of  the  prostate  gland,  and 
orchitis,  are  sometimes  produced  by  the  very  frequent  introduction  of 
instruments. 

Severe  phlebitis,  producing  oedema  of  the  extremities,  has  been 
noticed  in  some  cases ;  and,  in  rare  instances,  the  performance  of  litho- 
trity  has  been  accompanied  and  followed  by  excessive  pain,  the  cause 
of  which  is  unknown. 

Finally,  lithotrity,  like  all  other  operations  upon  the  urethra,  some- 
times produces  those  singular  rigours,  or  chills,  followed  by  fever,  and 
occasionally  serious  enough  to  be  dangerous ;  these  may  be  simulta- 
neously complicated  by  grave  symptoms  in  the  digestive  canal,  in  the 
lungs,  or  the  brain.  Phlebitis  of  the  spongy  and  erectile  tissues  of 
the  penis,  and  of  the  venous  plexus  around  the  neck  of  the  bladder,  is 
probably  the  cause  of  some  of  these  symptoms.  Death,  at  all  events, 
is  sometimes  the  result 

Without  entering  into  details  of  prophylaxis  and  therapeutics,  we 
offer  the  following  precepts : 

Do  not  undertake  the  operation  of  lithotrity  except  in  very  simple 
cases,  and  when  it  is  formally  indicated. 

Perform  the  manipulations  required,  with  the  greatest  prudence, 
and  only  after  a  thorough  practice  of  them  upon  the  subject,  and 
otherwise. 

Let  the  operations  be  short,  and  allow  a  sufficient  time  to  elapse 
between  them  for  the  entire  subsidence  of  all  symptoms  which  may 
have  arisen  from  their  performance. 

Give  the  greatest  attention  to  the  consecutive  treatment^  between 
the  operations,  and  also  establish  fixed  rules  for  regimen,  exer- 
dse,  etc   ^ 

Belapse, — ^This  may  depend  upon  the  formation  of  a  new  calculus, 
which  is  not  the  fault  of  the  surgeon,  or  some  small  calculi,  or  large 
fragments,  may  have  been  lefi  in  the  bladder  which  have  served  as 
the  nuclei  for  new  concretions.  Relapse,  owing  to  a  lithic  diathesis, 
is  as  liable  to  take  place  ader  lithotomy  as  lithotrity ;  as  to  the  second 
cause,  the  advocates  of  lithotrity  say  that  relapse  is  not  more  frequent 
than  after  the  other  operation ;  this  result  is  drawn  from  the  compari- 
son of  a  great  number  of  facts. 
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e,  the  l«ft  index  finger  inserted  into  the  wound  and  feeling  for  the 
groove  in  the  staff;  d,  the  bistoury ;  e,  the  bulb  of  the  urethra ;  /,  the 
meatus  urinarius ;  p,  the  staff  introduced  into  the  canal,  and  held  Ter- 
ticallj  in  the  median  line ;  A,  the  testicles  held  up  towards  the  abdo- 
men by  an  assistant,  who,  at  the  same  time,  maintains  the  staff  firmlj 
in  its  proper  position. 

Fio.  3.  Incision  of  the  prostate  gland  in  bi-lateral  lithotomy. — ^The 
superficial  layers  have  been  removed,  and  the  deep  parts  of  the  region 
are  shown ;  a,  the  internal  pudic  vessels ;  5,  the  bulb  of  the  urethra, 
covered  by  its  muscle ;  c  c,  limits  of  the  curved  incision,  with  ita  ood 
cavity  looking  backwards,  which  has  been  made  in  the  inferior  aspect 
of  the  prostate  gland  by  the  open  blades  of  the  double  lithotome ;  in 
the  middle  of  this  incision,  a  small  antero-posterior  incision  has  been 
made  in  the  membranous  portion  of  the  urethra;  behind  all,  the 
levator  ani  muscle  is  shown. 

Fio.  3  bis.  Introduction  of  the  lithotome  along  the  groove  in  the 
staff, — a,  the  grooved  staff  introduced  into  the  urethra ;  5,  prob^ 
pointed  extremity  of  the  staff  in  which  the  groove  terminates ;  e,  the 
prostate  gland ;  d,  the  symphysis  pubis;  e,  the  bulb;  /  the  bladder; 
g,  the  lithotome,  which  has  reached  the  neck  of  the  bladder,  having 
been  slid  along  the  groove  in  the  staff;  g'y  point  where  the  lithotome 
is  inserted  into  the  groove  in  the  staff,  corresponding  to  the  incision 
in  the  membranous  portion ;  A,  the  anus. 

Fio.  4.  Incision  of  the  prostate  gland  by  the  lateral  method.--^ 
the  staff  introduced  into  the  bladder  and  held  vertically  in  the  median 
line ;  6,  the  meatus  urinarius ;  c,  the  bulb  of  the  urethra ;  d^  oblique 
incision  made  with  the  open  lithotome  in  the  largest  diameter  of  the 
prostate  gland ;  e,  the  articulation  of  the  blade  of  the  instrument  with 
its  sheath ;  e\  the  blade,  with  its  cutting  edge  looking  outwards ;  /, 
the  internal  pudic  vessels ;  the  incision,  d,  which  commences  at  the 
membranous  portion  of  the  urethra,  is  carried  in  a  direction  parallel 
to  the  artery  of  the  bulb,  and  lies  at  a  considerable  diAance  from  the 
main  trunk  of  the  internal  pudic  artery;  gg,  the  incision  of  the 
integuments  and  the  superficial  soft  parts  which  have  been  removed 
to  expose  the  deep  layers. 

Fio.  5.  Extraction  of  the  calculus  Ufith  the  lithotomy  forceps, — a  a, 
the  branches  of  the  lithotomy  forceps  held  by  the  rings  with  the  right 
hand,  the  Ivfl  hand  grasping  the  jaws,  and  pressing  upon  the  calculus, 
which  is  being  extracted  by  drawing  it  downwards  and  outwards; 
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A,  tlie  projection  of  ihe  bvlb;  c,  tbe  oaloalus  held  betweai  the  jaws 
of  the  foroepe;  A  A,  the  tettioles;  t,  the  penia. 

Fio.  6.  Bido-prostaHe  mklitm  liikotomp. — a,  the  ttaff  btroduoed 
into  the  urethra  and  bladder,  and  held  Tertioallj  in  the  median  line; 
ft,  its  probe-pointed  eztremitj ;  c^  a  section  of  the  praatatfc  gland  in 
the  median  line ;  d^  the  sjrmphysis  pubis ;  e,  the  bulb ;  /^  the  bladder ; 
^,  the  posterior  oommissare  of  the  anna;  i^  tlie  reotnm;  A|  the  bb- 
toniy  held  horizontally,  with  its  back  lodged  in  the  groove  in  the  staff^ 
the  edge  looking  downwards  in  the  median  line,  the  point  having  been 
carried  to  the  termination  of  the  groove  in  the  staff;  h\  a  line  which' 
represents  the  limits  to  whieh  the  incision  made  with  the  bistooiy  is 
carried  below,  behind,  and  in  the  median  line.  This  incision  com- 
prises the  membranous  and  prostatic  portions  of  the  urethra,  the  neck 
cf  the  bladder,  three-fourths  of  the  thickness  of  the  prolate  gland 
and  its  point,  its  posterior  and  superior  border  not  being  divided.-  The 
Instourj  is,  therefore,  carried  through  all  the  superficial  soft  parts  of 
the  perineum  Ijing  between  the  bulb  of  the  urethra  and  the  rectum, 
as  well  as  the  anterior  portiion  of  the  rectum  itself^  and  the  anterior 
commissure  of  the  anus. 

Fio.  0  bU,  This  figure  shows  the  aspect  of  the  wound  made  by  the 
preoediug  incision,  a,  the  section  of  the  anterior  portion  of  the  rec- 
tum and  anus ;  5,  the  section  of  the  prostate  gland ;  c  c,  the  section  of 
the  soft  parts  of  the  perineum  in  the  space  lying  between  the  bulb  of 
the  urethra  and  the  anus. 

UTHOTOMT. 

Lithotomy  is  an  operation  in  which  a  passage  is  opened  into  the 
bladder,  with  cutting  instruments,  for  the  purpose  of  extractiag  foreign 
bodies  which  have  been  introduced  from  without,  or  calculi  which 
have  been  developed  in  the  urinary  passiiges. 

Every  possible  way  of  entering  the  bladder  has  been  tried,  and  each 
method  has  been  subjected  to  numerous  mo<iificadons ;  from  this 
circumstance  arises  the  necessity  of  making  a  classification  of  the 
operations  for  lifhotomy.  This  has  been  frequently  attempted,  espe- 
cially by  Vidal ;  we  shall  content  ourselves  with  arranging  Uie  opera- 
tions for  lithotomy  under  three  great  classes  or  methods,  according  to 
the  region  interested  in  the  first  steps  of  the  operation;  we  shall 
divide  them  into  perineal,  rectal  or  vaginal,  and  hypogastric  litho 
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tomj.    Lithotoinj  in  the  female  will  be  described   in  a  separate 
article. 

rwirSMAL  UTHOTOMT — BUBOIOAL  ANATOIIT  of  the  PERINBTnC. 

The  name  of  perineum  is  given  to  the  inferior  boundary  of  the 
pelvic  cavitj ;  it  is  a  species  of  diaphragm  whose  circumference  firmly 
adheres  to  the  bones  forming  the  inferior  strait  of  the  pelvis,  and 
consists  of  numerous  muscular  and  fibrous  layers  lying  between  the 
skin  externally  and  the  peritoneum  internally. 

The  muscular  and  aponeurotic  planes  which  enter  into  its  constitu- 
tion are  variously  stratified  and  crossed  one  with  another,  which 
increases  their  power  of  resistance;  their  fibres  are  separated  from 
each  other  along  the  median  line,  to  give  place  to  natural  orifices 
whose  mucous  lining  becomes  continuous  with  the  integument 

In  the  substance  of  the  perineum,  we  find  hollow  organs  having 
a  direction  nearly  vertical ;  these  are,  behind,  the  rectum,  which  is 
the  termination  of  the  alimentary  canal ;  in  front,  the  neck  of  the 
bladder  surrounded  by  the  prostate  gland,  or,  in  the  female,  the  vagina 
and  the  urethra ;  that  is  to  say,  the  extremity  of  the  genito-urinary 
organs. 

The  blood-vessels  and  nerves  which  wind  along  between  the  various 
layers,  or  are  distributed  to  the  hollow  organs,  make  up  the  general 
anatomical  composition  of  the  perineum ;  but  the  differences  which 
the  genital  organs  of  the  two  sexes  present  in  the  anterior  portion  of 
the  perineum  of  the  male  and  female,  renders  a  special  description 
necessary  for  each.  The  posterior  portion,  which  belongs  to  the 
apparatus  of  defecation,  is  common  to  both,  and  with  the  exception  of 
some  peculiarities  of  the  parts  lying  between  the  rectum  and  the 
bladder,  of  the  vaginal  canal  and  its  orifice,  the  anal  region  is  very 
nearly  the  same  in  the  woman  as  in  the  man. 

The  region  in  which  the  surgeon  performs  his  operations  is  com- 
prised, externally,  between  the  root  of  the  scrotum  and  the  anus,  and, 
transversely,  between  the  angles  formed,  on  either  side,  by  the  thighs 
with  the  trunk. 

The  layers  which  are  met  with  before  reaching  the  neck  of  the 
bladder  are  numerous,  and  have  been  unnecessarily  multiplied  by 
authors ;  the  tenuity  of  some  of  them,  and  the  fact  that  able  surgeons 
divide  them  without  trying  to  make  each  of  them  out  distinctly^  go 
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to  fthow  tliat  a  special  deioription  of  all  of  them  is  of  no  iiopoiiinee 
in  a  surgical  point  of  view.  It  is  much  more  useful  to  arrange  them 
in  groups,  indicating  especially  the  parts  of  importance^  t^e  land- 
marks, through  which  the  instrument  passes  to  reach  the  neck  of  the 
bladder,  and  to  keep  in  view  the  three  great  precepts  of  perineal 
lithotomy,  which  are:  to  avoid  wounding  the  arteries,  to  avoid 
wounding  the  rectum,  and  to  make  a  passage  laige  enough  for  the 
extraction  of  the  stone.  We  shall,  therefore^  recognise,  but  three 
layers,  and  those  complex  in  character. 

First  layer. — ^A  fine,  brown,  elastic  sUn,  funushed  with  hair  and 
sebaceous  follicles,  continuous  with  those  of  the  scrotum,  surrounds 
the  margin  of  the  anus,  and  extends  upon  the  intemsl  aspect  of  the 
thighs.  Two  moderately  thick  and  resisting  lamine  of  cellular  tissue 
represent  the  two  lamina  of  the  fascia  superficialis ;  between  the  skin 
and  supeificial  fascia  we  find  more  or  less  abundant  depomt  of  adipose 
tissue,  increasing  in  quantity  from  the  scrotum  towards  the  anus ;  the 
thickness  of  this  layer  varying  materially  in  difierent  individuals; 
towards  its  posterior  part,  immediately  in  contact  with  the  intemsl 
aspect  of  the  integument  at  the  verge  of  the  anus,  are  some  scattered 
fibres  of  the  superficial  sphincter  of  the  anus,  which  by  some  writers 
have  been  called  a  subcutaneous  muscle. 

Second  layer. — ^Above  the  layer  first  described,  in  the  median  line, 
and  in  front,  we  find  the  accelerator  urinae  muscle,  which  is  thin,  and 
convex  on  its  presentiug  surface,  being  moulded  upon  the  sub-pubic 
portion  of  the  urethra  and  the  bulb  which  terminates  it  posteriorly. 
The  pointed  extremity  of  this  muscle  is  continuous  posteriorly,  by  a 
species  of  interlacing,  with  the  anterior  portion  of  the  sphincter  ani. 
Between  these  two  muscles,  and  converging  towards  their  point  of 
interlacement,  we  see  the  posterior  border  and  inferior  aspect  of  the 
transversus  perinei  muscle.  External  to  the  accelerator  urinae,  we 
find  the  erector  penis  muscle;  the  first  cover  the  bulb,  and  are 
moulded  over  its  convex  surface,  and  the  second  lie  upon  and  envelop 
the  roots  of  the  corpora  cavernosa. 

Third  layer. — ^This  commences  at  the  middle  aponeurosis,  or  fr»- 
angular  ligament^  and  terminates  at  the  peritoneum,  but  its  inferior 
portion  only  is  divided  in  the  operation  for  perineal  lithotomy ;  its 
upper  portion  is  divided  in  performiug  the  hypogastric  and  superior 
rectal  operations.  The  middle  aponeurosis,  or  triangular  ligament  of 
the  urethra,  is  traversed  by  its  membranous  portion,  and  is  usually 
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divided  when  tlie  latter  is  opened  upon  the  groove  In  the  staff.  Tiiis 
aponeurosis  is  inserted  into  the  ascending  braDches  of  the  ischium 
and  the  descending  branches  of  the  pubes;  it  extends  backwards, 
towards  the  coccyx,  and  has  attachments  to  the  aponeurosis  of  the 
internal  obturator  muscle,  and  is  most  resisting  in  front,  where  it 
sometimes  presents  an  obstacle  to  the  extraction  of  the  calculus ;  it  is 
extensively  divided  by  the  lithotome. 

Above  it,  and  reckoning  from  before  backwards,  we  find : — 

Istly.  A  loose  cellular  tissue  situated  behind  the  symphysis,  and 
oontaining  numerous  veins  (the  sinus  of  Santorini),  which  empty  into 
the  dorsal  veins ;  above  these  vessels  are  seen  the  anterior  fibres  of 
the  levator  ani  muscle,  the  vesico-pubic,  or  prostatic  ligaments,  and 
then  a  second  layer  of  lamellar  cellular  tissue,  which  separates  the 
symphysis  pubis  from  a  portion  of  the  anterior  aspect  of  the  bladder ; 
and,  lastly,  the  peritoneum,  passing  from  the  walls  of  the  pelvis  to 
the  sides  of  the  bladder. 

2d]y.  We  find  the  neck  of  the  bladder,  surrounded,  of  course  in  the 
male,  by  the  prostate,  projecting  above  the  superior  aponeurosis,  or 
pdnie  foueiaj  because  the  levator  ani  muscle,  the  superior  surface  of 
which  is  covered  by  the  pelvis  foueioj  is  inserted  into  the  prostate 
gland,  about  its  middle.  The  neck  of  the  bladder  is  situated  on  a 
tevel  with  the  middle  of  the  symphysis  pubis,  at  the  distance  of  nearly 
an  inch  from  its  posterior  surface.  The  tissues  intervening  between 
the  symphysis  and  the  neck  of  the  bladder  are  rarely  divided  by  the 
knife,  although  this  was  done  by  Dupuytren,  in  bis  median  lithotomy, 
an  operation  in  which  he  has  had*  but  few  imitators.  It  follows  from 
this  position  of  the  neck  and  orifice  of  the  bladder,  that,  in  making  the 
earlier  incisions  in  perineal  lithotomy,  the  axis  of  the  wound  should 
always  be  directed  forwards  and  upwards,  in  a  line  which  will  ter- 
minate about  an  inch  behind  the  symphysis.  If  this  precept  be 
neglected,  it  will  frequently  happen  that  the  incision  will  be  carried 
behind  the  prostate  gland  into  the  cellular  tissue  which  separates  this 
g^d  from  the  rectum. 

8d.  The  prostate  gland  usually  forms  a  complete  circle,  a  ring 
around  the  urethra  and  neck  of  the  bladder,  yet  it  is  sometimes 
incomplete  in  front,  but  more  rarely  behind.  The  greatest  thickness 
of  the  gland,  is  behind  and  along  the  sides  of  the  urethra  and  neck  of 
the  bladder ;  therefore,  incisions  for  lithotomy,  which  necessarily  pass 
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through  the  gland,  are  always  made  either  in  its  transverse,  or  poa- 
terior  oblique  diameters. 

The  diameters  of  the  prostate  gland  have  been  frequently  measured 
at  all  ages,  particularly  by  Deschamps,  Senn,  and  Bell.  The  follow- 
ing table  by  Senn,  shows  very  accurately  the  medium  of  these 
admeasurements  in  the  adult : 

Height  of  the  prostate  gland  at  the  median 

line 15  linea. 

Breadth  at  the  middle  part 22  linea. 

From  the  urethra  directly  outwards.  Trans- 
verse diameter. 10  linea. 

From  the  urethra  to  the  middle  and  inferior 

portion 7^  to  9  linea. 

From  the  urethra  to  the  lateral  and  posterior 

angles.     Posterior  oblique  diameter.     .       11  linea  to  an  inch. 

The  incision  in  lateral  lithotomy  is  made  in  the  last,  which  is  the 
longest  diameter.  An  opening  almost  double  the  size  can  be  obtained 
by  dividing  both  sides  of  the  prostate  in  a  similar  direction.  It  has 
been  proposed  to  combine  an  incision  in  the  posterior  oblique  diame- 
ter of  one  side,  with  another  in  the  transverse  diameter  of  the  oppo- 
site side.  As  many  as  four  sections  of  the  prostate  gland  at  different 
points  have  been  made  to  obtain  a  satisfactory  passage.  These 
various  measures  have  been  taken  to  enable  us  to  calculate,  in 
advance,  to  what  extent  we  may  divide  the  neck  of  the  bladder 
and  the  prostate  gland,  without  carrying  the  incision  beyond  the 
limits  of  the  latter.  The  older  surgeons  believed  if  the  incision 
was  extended  beyond  these  limits,  and  the  bistoury  penetrated  the 
cellular  tissue  which  surrounds  the  prostate  gland,  that  there  was 
great  danger  of  the  infiltration  of  urine,  and  of  an  unfortunate  result ; 
hence  was  derived  the  argument  in  favor  of  small  incisions.  Other 
authors,  Malgaigne  in  particular,  believe,  on  the  contrar}^  that 
carrying  the  incision  to  a  certain  extent  beyond  the  limits  of  the 
prostate  gland,  is  of  no  such  serious  importance  as  it  has  been  sup- 
posed to  be,  and  that  it  is  better,  in  this  way,  to  make  a  large  opening 
through  which  the  calculus  can  be  easily  extracted,  than  to  dilate 
extensively   the   prostatic   and    perineal   wound,   which   cannot    be 
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effected  without  laceration  and  bruising  of  the  lips  of  the  wound, 
which  play  no  small  part  in  the  list  of  accidents  appertaining  to 
lithotomy. 

From  these  arguments  is  deri.ed  the  practice  of  large  incisions ;  we 
cannot  enter  into  a  discoftsion  of  the  relative  merits  of  these  two 
methods  of  practice,  but  we  believe  that  the  second  doctrine  has  a 
better  basis,  and  that  it  agrees  more  thoroughly  with  the  general  prin- 
oiplet  of  surgery.  It  is  well  understood,  when  the  large  incisions  are 
made,  that  they  shall  not  be  so  extensive  as  to  injure  the  adjacent 
organs,  or  important  vessels.  The  prostate  gland  is  thickest  above 
and  behind,  at  its  base,  than  below  and  in  front,  where  its  apex  is 
located.  The  latter  is  divided,  to  a  certain  extent,  in  median  litho- 
tomy, and  sometimes  in  the  operation  called  *^  boutonnihre,^  The 
posterior  aspect  is  divided  in  rectal  lithotomy. 

The  ejaculatory  ducts  pass  through  the  prostate  gland  from  above 
downwards,  and  from  behind  forwards,  along  the  median  line,  and 
towards  its  superior  and  posterior  portion,  to  open  into  the  urethra ; 
median  lithotomy,  which  is  performed  too  high  up,  almost  necessarily 
divides  these  ducts ;  this  is  one  of  the  principal  reasons  for  abandon- 
ing this  operation.  The  insertion  of  the  anterior  fibres  of  the  levator 
ani  upon  the  external  surface  of  the  prostate  gland  causes  a  part  of  it, 
with  the  membranous  portion  of  the  urethra,  to  be  comprised  in  the 
interval  which  separates  the  middle  aponeurosis  from  the  superior  or 
pelvic  foueiaj  while,  together  with  a  part  of  the  bladder,  -it  is  raised 
considerably  above  this  latter  aponeurosis.  By  considering  the  peri- 
toneum as  the  superior  limit  of  the  perineum,  we  give  no  room  for 
discussing  whether  the  prostate  is  situated  in  the  substance  of  the 
perineum ;  the  gland  is  surrounded  on  every  side  by  a  very  resistant 
fibrous  sheath,  which  is  formed  from  the  condensation  of  the  adjacent 
cellular  tissue.  In  front,  behind,  and  on  the  sides,  the  prostate  gland 
is  surrounded  by  the  levator  ani,  which  holds  it  suspended,  as  it  were, 
in  the  centre  of  the  region,  while  its  superior  circumference  is  bounded 
on  every  side  by  the  inferior  aspect  of  the  bladder ;  above  and  behind 
is  situated  the  bas-fond,  to  which  we  shall  recur  when  treating  of 
rectal  lithotomy,  and  with  which  the  vasa  deferentia  and  vesiculae 
seminales  are  closely  connected ;  on  the  sides,  the  bladder  extending 
beyond  the  prostate  is  found  directly  in  relation  with  the  fibres  of  the 
levator  ani ;  at  this  point  it  would,  therefore,  be  accessible  to  instru- 
ments, without  the  necessity  of  dividing  the  prostate,  by  means  of  a 
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in  the  fint  place  which  was  large  enough  to  extract  the  calculus. 
It  differs  from  the  apparatus  minor  only  in  the  extent  of  the  incisiou, 
which  was  always  carried  through  the  neck  of  the  hiadder,  and  in 
the  great  number  of  instruments  which  were  employed.  The  most 
important  of  these  instruments,  without  contradiction,  is  the  conduct- 
ing staff,  which  is  now  indispensable  in  the  performance  of  all  opera- 
tions of  lithotomy. 

8d.  Tet  median  lithotomy  has  not  been  completely  abandoned, 
even  in  modem  times.  Dupuytren  and  Thomson  divided  the  anterior 
portion  of  the  neck  of  the  bladder,  and  the  prostate  in  the  vicinity  of 
the  pubes ;  this  method,  which  should  be  named  anterior  median 
Uihotamy^  has  now  fallen  into  disuse. 

4th.  In  a  variety  of  lateral  lithotomy^  Thomas  and  Foubert  endea- 
voured to  penetrate  the  bladder  without  touching  the  prostate,  by 
following  a  line  drawn  from  the  middle  of  the  latter,  which  separates 
the  tuberosity  of  the  ischium  from  the  anus,  and  takes  a  direction 
parallel  to  the  ascending  ramus  of  the  ischium  ;  the  bladder  is  thus 
reached  to  the  outer  side  of  the  prostate,  towards  the  anterior  portion 
of  the  bas-fond.  This  method  is  dangerous,  and  was  rejected  from 
the  first 

4th.*  Lateral  lithotomy, — This,  which  might  be  called  the  ordinary 
method,  we  shall  describe  more  particularly. 

Instrumental  apparatus. — ^This  has  been  very  much  simplified  at 
the  present  time ;  it  consists  of  straight  or  convex  bistouries,  either 
single  or  double-edged,  firmly  fastened  in  a  handle;  long  probe- 
pointed  bistouries,  either  with  an  edge  carried  along  their  entire 
length,  or  only  to  a  moderate  distance  from  the  point ;  curved  staffs, 
with  a  groove  in  their  convex  portion,  having  an  olive-shaped  enlarge- 
ment at  their  vesical  extremity  in  which  the  groove  terminates,  and 
which  serves  as  a  support  for  the  lithotome  cach^  of  frere  Come, 
whose  simple  mechanism  is  well  understood  ;  Hawkin's  cutting  gorget 
is  but  little  used  at  the  present  day ;  in  all  cases,  the  bistoury  may  be 
used  to  divide  the  prostate  gland  in  the  place  of  any  of  the  instru- 
ments specially  constructed  for  that  purpose.  (Instruments,  plates 
XXI.  and  XXIL) 

Other  instruments,  for  the  purpose  of  extracting  the  calculus,  are 
used ;  these  are :  the  blunt  gorget,  which  serves  as  a  conductor  for 
the  forceps ;  the  blunt  stylet,  which  is  also  used  for  the  same  purpose, 
and  which  is  furnished  with  a  spoon-shaped  extremity  sometimes  use- 
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ful  for  remoying  small  calculi;  stniiglit  or  cnrred  foroepa,  the 
branches  either  straight  or  crossing  each  other,  fixed,  or  moTeablOy 
like  the  obstetric  forceps,  a  syringe  and  catheter  with  which  the 
bladder  can  be  distended  and  cleansing  injections  thrown  into  it 

Position  of  the  patient, — ^Formerly  the  operation  of  lithotom j  was 
performed  upon  a  bed  made  expresslj  for  the  purpose,  upon  which 
the  patient  was  laid  and  firmly  fastened  by  cords  and  straps.  This  is 
no  longer  employed ;  but  the  patient  takes  his  position  upon  an  ordi- 
nary table,  where  he  is  properly  held  by  assisunts;  i(  howerer,  there 
is  a  lack  of  the  proper  number  of  the  latter,  the  limbs  may  be 
fastened  in  the  following  manner : — ^The  thighs  are  strongly  flexed  on 
the  pelvis,  and  the  legs  on  the  thighs,  so  that  the  heels  touch  the  but- 
tocks, the  limbs  being  forcibly  abducted.  The  patient  being  in  a 
horizontal  position,  the  pelvis  is  made  to  project  slightly  beyond  the 
edge  of  the  table,  so  as  to  make  the  perineum  as  prominent  as  possi- 
ble. The  arms  are  carried  down  parallel  to  the  trunk  and  over  the 
external  aspect  of  the  thighs,  and  the  wrists  then  fiistened  to  the 
ankles  with  a  bandage  or  strap.  Five  assistants,  at  least,  are  neces- 
sary ;  two  holding  the  thighs  apart  and  the  pelvis  firm,  another 
steadying  the  trunk,  a  fourth  takes  charge  of  the  instruments,  while 
the  last,  who  should  be  the  most  efiScient,  holds  the  staff  and 
draws  up  the  scrotum,  his  position  being  usually  on  the  right  side  of 
the  patient^s  chest. 

Position  of  the  surgeon, — As  soon  as  the  staff  is  introduced,  the 
surgeon  takes  his  position  between  the  thighs  of  the  patient,  opposite 
the  perineum ;  he  either  stands,  sits,  or  places  one  knee  upon  the 
floor,  according  to  the  height  of  the  table.  The  perineum  should 
have  been  previously  well  shaved,  and  the  rectum  emptied,  the  patient 
having  also  been  instructed  to  retain  his  urine  for  a  few  hours  before 
the  performance  of  the  operation.  The  stone  should  be  felt  for  the 
last  time  with  the  staff,  after  which  the  latter  should  be  slightly 
inclined  towards  the  right  groin.  Surgeons  differ  as  to  the  proper 
time  for  introducing  the  staff;  some  recommend  that  it  be  intro- 
duced before  the  patient  is  placed  in  position,  and  others  after  every- 
thing is  ready  for  commencing  the  operation.  The  assistant  should 
precis  strongly  upon  the  staff,  so  as  to  make  the  membranous  portion 
project  downwards  and  to  the  left  side,  that  is  to  say,  towards  the  side 
in  which  the  incision  in  the  soft  parts  is  made.  The  operation  is  per- 
formed in  three  stages. 
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Ist  Siag€, — ^The  surgeon,  holding  the  bistoury  in  the  first  podtioilf 
makes  an  incision  in  the  skin  in  the  course  of  a  line,  commencing  at 
the  raphi  one  inch  in  front  of  the  anus,  and  terminating  in  the  mid- 
dle of  the  space  lying  between  the  tuberosity  of  the  ischium  and  the 
anterior  part  of  the  anus ;  the  integuments,  the  sub-cutaneous  layers, 
the  superficial  aponeurosis  of  the  perineum,  are  successively  divided, 
and  the  accelerator  urinss  muscle  is  reached.  The  general  axis  of  the 
wound  should  be  directed  forwards  and  upwards,  so  as  to  avoid 
wounding  the  rectum,  and  to  come  down  upon  the  membranous  por- 
tion; the  left  index  finger  should  be  frequently  inserted  into  the 
wound,  to  feel  the  condition  of  the  parts  and  serve  as  a  guide  for  the 
knife.  The  operation  having  been  carried  to  this  point,  the  surgeon 
attempts  to  feel  the  staff  through  the  membranous  portion  ;  but  the 
bulb  sometimes  projects  too  much  to  allow  the  finger  to  pass  beyond 
it,  or  to  press  it  towards  the  spongy  portion ;  it  therefore  becomes 
necessary,  after  dividing  the  accelerator  urinse,  to  incise  the  bulb  itself^ 
which  should  be  done  on  the  side  in  the  same  direction  as  the  remain- 
der of  the  wound.  By  giving  a  little  motion  to  the  staff  no  difficulty 
will  be  experienced  in  feeling  its  groove. 

2d  Stage, — As  soon  as  the  staff  is  well  made  out,  it  is  held  firmly 
in  the  vertical  direction  ;  the  left  index  finger  with  its  radical  border 
looking  downwards,  is  now  thrust  into  the  wound,  and  the  point  of 
the  nail  inserted  into  the  groove  in  the  staff,  the  membranous  portion 
only,  which  is  usually  thin,  intervening  between  them.  The  bistoury, 
held  like  a  pen,  with  its  edge  looking  down,  is  then  slid  along  the  nail 
in  a  direction  at  right  angles  with  the  staff;  its  point  is  thrust 
through  the  urethra  and  enters  the  groove ;  as  soon  as  the  surgeon 
feels  the  knife  in  contact  with  the  groove,  he  raises  the  handle  so  that 
the  point  will  slide  freely  along  from  before  backwards,  and  divide  the 
inferior  wall  of  the  urethra ;  the  point  of  the  left  index  finger  is  now 
applied  to  the  back  of  the  knife,  and  the  membranous  portion  is  slit 
up  along  the  median  line  for  about  half  an  inch,  when  the  nail  of  the 
finger  is  again  inserted  into  the  groove ;  the  surgeon  now  lays  aside 
the  straight  knife  and  takes  the  probe-pointed  bistoury,  or  better  still, 
Uie  lithotome  cach6 ;  this  instrument,  with  its  convexity  looking 
downwards,  is  held  in  the  right  hand,  the  thumb  is  placed  upon  the 
point  of  articulation  of  the  blade  with  the  handle,  the  index  and 
medius  fingers  being  kept  in  contact  with  the  sheath.  The  blunt 
point  is  carried  into  the  wound  along  the  dorsal  aspect  and  nail  of 
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\hM  Idl  britx  finger.  And  itnerted  into  the  groove  im  tlie  staff;  it  is 
then  »li4  ^UgUlly  backwards  and  forwardft,  to  h&  certain  tbal  ih^  two 
iristramif  nt»  urt)  iti  vv>ntact ;  the  siij-geoQ  &i>w  tnkes  the  staff  in  bia  left 
band,  unti  *till  k(?«?pi ng  the  two  lostruioeDts  in  contact,  pastes  tbd 
liihotome  forwHfJii  uotil  it  is  fttopp«i  by  the  eicLremky  of  th©  gmow 
of  tlift  sutr  of  lli*-*  blatddtjr,  which  btdng  effected ^  the  point  of  the  Utho- 
tom«  i«  diftvngiig*sd  from  tb<s  et&ffi  and  the  latter  ]&  withdrftwa  from 
the  y Adder. 

3d.  Staffi, — The  oakulus  being  again  f«!lt  with  the  point  of  the 
lithotome^  the  latter  is  roUled  &o  that  ita  back  corresponds  with  the 
right  aide  of  the  pubea,  and  it^  edge  with  the  external  commissure  of 
the  wound  in  the  skin,  which  position  it  now  retains.     The  surgeon 
now  grasp  the  inatramcnt  in  a  manner  convenient  to  hi  to  self,  and 
opning  tlRi  blade  as  far  as  lie  deems  adrisuble,  slowly  withdraws  it 
in  a  ht^rizoittal  dii^ction,  and  dividt^s  the  poaterior  oblique  lobe  of  the 
proatate  gland  from  within  outwards.    The  incision  of  the  prostAt^f 
and  Uiat  of  the  aoft  parta,  should  be  exactly  in  a  line^  which  \s  assured 
by  holding  the  lithotome  in  such  a  way  that  the  line  of  its  blade  will 
«aotIy  correspond  with  the  line  of  the  external  wound.     This  is  the 
tnoftt  important  precaution  to  oliserre  in  the  whole  of  the  operation. 
If  it  be  neglected,  accidents  of  Tarious  kinds  may  be  the  result.    If 
the  handle  of  the  instrument  be  too  much  depressed,  the  incision  in 
the  prostate  gland  is  insufficient ;  elevate  it  too  much,  and  the  bas- 
fond  of  the  bladder  is  wounded ;  incline  the  blade  too  far  outwards, 
and  there  is  danger  of  wounding  the  internal  pudic  artery,  and  if  the 
blade  be  turned  backwards,  the  rectum  may  be  wounded.     In  all 
cases,  and  after  due  attention  to  the  precepts  already  announced,  the 
surgeon  must  not  be  timid  in  his  incision  of  the  prostate,  if  he  wishes 
the  extraction  of  the  calculus  to  be  easy,  and  unattended  with  much 
laceration ;  if  it  be  feared  that  the  lithotome,  when  well-opened,  will 
injure  some  of  the  adjacent  organs  Beyer's  example  may  be  followed, 
and  the  instrument  closed  as  soon  as  the  gland  is  divided,  the  remain- 
der of  the  section  being  performed  with  the  probe-pointed  bistoury, 
in  the  same  direction ;  or,  the  soft  parts  may  be  slit  up  in  some  other 
direction,  as  in  the  bilateral  and  quadrilateral  operations,  which  we 
have  yet  to  describe. 

Extraction  of  calculi, — The  extraction  of  calculi  consists  of  three 
steps ;  to  introduce  the  forceps,  to  grasp  the  calculus,  and  to  withdraw 
it  from  the  bladder. 
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Ist  IniroduetUm  cf  the  lithotomy  forcept, — ^The  index  finger  is 
introdooed  through  the  wound  into  the  hladder,  and  the  foroepe, 
closed,  is  slid  along  its  radial  border ;  but  if  the  finger  be  too  short, 
the  surgeon  uses  the  conducting  gorget,  or  the  spoon-shaped  stylet, 
along  which  the  forceps  is  safely  introduced.  The  conducting  gorget 
is  used  in  the  following  manner :  its  concave  portion  is  placed  upon 
the  radial  border  of  the  index  finger,  and  in  this  way  it  is  carried  into 
the  bladder;  the  finger  being  then  withdrawn,  the  groove  of  the 
goiget  is  turned  towards  the  median  line,  so  that  it  corresponds  with 
one  of  the  borders  of  the  forceps,  which  is  slid  along  this  groove 
into  the  bladder,  when  the  gorget,  being  no  longer  of  use,  is  with 
drawn. 

2d.  Seizure  of  the  calculus, — ^The  stone  is  sought  for  and  grasped 
with  the  forceps  in  the  same  way  as  with  the  sound.  It  usually  lies 
in  the  bas-fond  of  the  bladder.  When  the  bladder  is  strongly  con- 
tracted, and  embraces  the  calculus,  the  proceeding  must  be  conducted 
slowly  and  with  caution,  the  forceps  being  frequently  opened  and 
closed,  so  as  to  dilate  the  walls  of  the  cavity.  When  the  position  of 
the  calculus  is  discovered,  the  instrument  is  slowly  opened,  so  that 
the  stone  will  be  easily  caught  between  the  jaws ;  the  surgeon  should 
try  to  seize  it  so  that  its  longest  diameter  will  be  parallel  to  the  axis 
of  the  jaws,  instead  of  catching  it  transversely ;  sometimes  it  is  advan- 
tageous to  open  the  branches  of  the  instrument,  and  use  one  of  them 
as  a  scoop,  carrying  it  beneath  the  calculus ;  the  finger  may  be  intro- 
duced into  the.  rectum  or  bladder,  or  the  curette  may  be  used  to 
assist  in  seizing  the  stone.  This  step  of  the  operation  is  frequently 
di£BcuIt  of  execution,  and  requires  the  exercise  of  a  good  deal  of  tact 

8d.  Extraction  of  the  calculus  (Plate  '79,  fig.  5,  and  plate  80, 
fig.  5). — ^The  surgeon  commences  by  rotating  the  forceps,  so  as  to 
ascertain  that  no  portion  of  the  bladder  is  caught  with  the  stone,  and 
then  closes  the  handles  of  the  instrument  firmly  together,  so  that  the 
calculus  will  not  escape,  not  using  force  sufficient  to  crush  it  The 
force  is  usually  proportioned  to  the  size  of  the  stone.  The  forceps 
should  be  directed  downwards,  backwards,  and  to  the  left  side,  taking 
care,  however,  that  it  does  not  come  in  contact  with  the  symphysis 
pubis ;  traction  should  be  cautiously  made,  lateral  and  rotatory  move- 
ments being  given  to  the  instrument  as  it  passes  through  the  wound. 
The  mass  of  the  calculus  necessarily  increases  the  thickness  of  the 
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Hat  Twy  near  tlie  knife.  Having  reached  the  superficial  aponenroeia, 
and  reeognised  the  point  where  the  aoceleratores  nrinsB  and  sphincter 
mnsclee  unite,  this  point  of  union  is  divided,  and  the  membranous 
portion  arriyed  at,  without  the  necessity  of  opening  the  bulb,  which 
lies  in  front,  and  which  can  be  more  easily  thrust  aside,  even  when 
enlarged  so  as  to  mask  the  membranous  portion ;  the  staff  is  now  felt 
very  distinctly  through  the  urethral  walls,  which  are  divided  in  the 
same  manner  as  in  the  lateral  operation,  and  the  double  lithotome  is 
introduced  exactly  in  the  median  line,  its  concavity  looking  down- 
wards, and  its  convexity  upwards,  so  that  its  two  blades,  when  open, 
will  correspond  very  exactly  to  the  posterior  lobes  of  the  prostate. 

The  lithotome  is  cautiously  withdrawn,  so  as  to  make  the  sections 
of  the  prostate  correspond  as  exactly  as  possible  with  those  of  the 
external  wound ;  but  this  step  of  the  operation  is  much  less  danger- 
ous'with  the  double  lithotome  than  with  that  of  frere  Come,  which 
constitutes  one  of  the  greats  advantages  of  this  method  proposed  by 
Dopuytren.  The  lithotome  being  withdrawn,  the  calculi  are  extracted 
in  the  usual  way. 

Senn  has  modified  the  incisions  of  the  prostate  as  performed  in 
this  operation ;  instead  of  dividing  the  lobes  obliquely,  he  makes  one 
incision  oblique  and  the  other  transverse,  as  by  doing  thus  he  con- 
siders that  a  larger  passage  for  the  extraction  of  the  calculus  is  secured. 

Ghaussier  and  Beclard  invented  instruments  expressly  designed  for 
making  the  incision  of  the  prostate.  The  double  lithotome  is  very 
convenient  for  making  a  double  section  of  the  prostate,  but  the  simple 
lithotome,  or  even  the  probe-pointed  bistoury,  will  answer  every  pur- 
pose in  dexterous  hands. 

Quadrilateral  lithotomy. — The  principle  of  several  incisions,  and 
tJie  advantages  to  be  derived  from  them,  have  been  earned  to  their 
utmost  limits  in  the  method  proposed  by  Vidal.  ^ 

The  author  expresses  himself  in  this  way:  ^a  large  external  inci- 
tion,  small  internal  ineitioM  ;**  he,  however,  adopts  in  the  main  the 
cruciform  incision,  as  employed  by  Dupuytren.  The  urethra  .being 
opened  in  the  usual  manner,  the  sprgeon  commences  by  incising  the 
twct  posterior  oblique  lobes  of  the  pi\)state,  he  then  introduces  the  left 
index  finger  to  the  bottom  of  the  wound,  on  which  a  long  probe- 
pointed  bistoury  is  placed  flatwise,  with  its  edge  directed  upwards, 
outwards,  and  to  the  left  side  (left  superior  oblique  lobe),  and  then 
outwards,  upwards,  and  to  the  right  side  (right  superior  oblique  lobe) ; 
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No  important  artery  lies  between  the  rectum  and  the  urinary 
passages,  but  there  are  several  large  veins  coming  from  the  seminal 
ducts ;  urinary  fistulse  are  also  to  be  feared. 

Rectal  lithotomy  is  now  almost  entirely  abandoned ;  we  shall  be 
brief  in  our  description  of  this  operation. 

Methods  of  Sanson  and  Vaeca  Berlinghieri  (Plate  79,  %g,  6  and  6 
his), — We  have  already  mentioned  that  Sanson  himself  abandoned 
his  operation  of  rectal  lithotomy  through  the  prostate ;  he  afterwards 
adopted  the  following  method,  proposed  by  the  Italian  surgeon. 

The  patient  takes  the  same  position,  and  the  staff  is  introduced 
and  held  in  the  same  way  as  in  the  perineal  operations.  The  index 
finger  of  the  left  hand,  with  its  pulp  turned  upwards  towards  the 
prostate  gland,  is  introduc(Hl  into  the  rectum.  A  straight  bistoury, 
laid  flat,  is  slid  along  its  palmar  surface  into  the  rectum,  about  two- 
thirds  of  an  inch  beyond  the  anus. 

The  instrument  is  then  turned  upon  its  axis,  so  that  its  edge  looks 
upwards,  and  its  handle  being  depressed,  its  point  is  thrust  into  the 
intestine,  and  thus  withdrawn,  dividing  the  inferior  part  of  the  ante- 
rior wall  of  the  rectum,  the  sphincter  ani,  and  the  soft  parts  of  the 
perineum  to  the  bulb  only,  exactly  in  the  median  line ;  the  mem- 
branous  portion  of  the  urethra  is  thus  reached,  and  through  its  walls 
the  groove  in  the  staff  is  felt,  their  division  being  effected  in  the  usual 
manner.  The  bistoury  being  now  carried  along  the  groove  in  the 
staff  into  the  bladder,  the  prostate  is  divided  below  and  behind,  in  the 
median  line.  This  last  step  of  the  operation  is  effected  by  depressing 
the  handle  of  the  bistoury,  and  withdrawing  it  in  the  direction  of  the 
first  incisions  in  the  soft  parts. 

This  method  holds  a  middle  position  between  perineal  lithotomy, 
and  rectal  lithotomy  proper;  it  is  similar  to  the  median  operation,  or 
that  of  the  apparatus  major,  and  exposes  the  patient  to  but  slight 
risks  of  infiltration  of  urine,  and  still  less  to  hemorrhage ;  but,  on  the 
other  side,  the  incision  in  the  prostate  is  small,  and  to  avoid  wound- 
ing the  ejaculatory  ducts,  the  incision  in  the  rectum  must  be  as  limited 
as  possible. 

Maisonneuve's  method, — The  patient  and  the  staff  are  both  in  the 
same  position  as  in  the  preceding  operation.  The  bistoury  being 
introduced  into  the  rectum,  about  the  same  distance  as  in  the  last 
method,  is  used  to  incise  its  anterior  wall,  without,  however,  cutting 
through  the  sphincter.    The  membranous  portion  of  the  urethra  is 


Plate   LXXZ. 
HYPOGASTRIO    UTHOTOMT. 

Fzo.  1.  Antero-posterior  section  alcmg  the  median  line^  showing  die 
thickness  of  the  perineum,  and  the  relations  of  the  rectum  with  the 
bladder,  the  prostate  gland,  and  the  urethra. — ^The  principal  object 
of  this  plate  is  to  show  the  manner  in  which  the  armed  sound  is 
used. — a,  the  sound  introduced  into  the  urethra ;  6,  its  curved  portion 
in  the  bladder,  its  •oncavity  looking  upwards  and  forwards,  and  its 
point  resting  against  the  anterior  aspect  of  the  bladder,  just  above  the 
symphysis  pubis;  h'j  the  dart,  which  has  been  thrust  out  of  the 
canula,  from  within  outwards,  through  the  entire  thickness  of  the 
anterior  wall  of  the  bladder  and  abdomen ;  c,  the  prostate  gland  ;  c\ 
the  vesiculaB  seminales ;  c",  the  recto-vesical  peritoneal  cul-de-sac ;  d^ 
the  symphysis  pubis ;  f,  the  bulb ;  e\  the  testicle ;  f^  the  bladder  dis- 
tended by  fluid. 

Fio.  2.  Hypogastric  lithotomy,  section  in  the  linea  alba. — a,  Belmas' 
probe-pointed  bistoury,  with  its  concavity  looking  downwards,  is  about 
to  be  carried  into  the  small  wound  already  made  by  the  combined 
trochar  and  bistoury  b  ;  b\  the  point  of  the  latter  instrument  in  con- 
tact with  the  bladder,  having  perforated  the  linea  alba  and  the  sub- 
jacent cellular  tissue ;  b",  a  small  stem  attached  a  few  lines  from  the 
point  of  the  compound  trochar-bistoury,  for  the  purpose  of  limiting 
the  distance  which  it  can  be  thrust  into  the  abdominal  walls,  and  to 
prevent  it  from  entering  the  bladder;  c,  the  prostate  gland;  c\  the 
vesiculsB  seminales ;  d,  the  symphysis  pubis ;  d\  extent  of  the  incision 
in  the  linea  alba  to  be  made  with  the  probe-pointed  bistoury ;  e,  the 
bulb;  «',  the  scrotum ;  /,  the  distended  bladder;  ^,  the  anus  ;  y',  the 
sphincter  ani ;  k,  the  rectum. 

Fio.  8.  Incision  of  the  bladder, — a,  a  straight  bistoury  puncturing 
the  bladder,  the  instrument  being  introduced  in  a  direction  perpen- 
dicular to  the  anterior  aspect  of  the  bladder,  with  its  edge  turned. 
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irds  the  sjmphyAis,  while  its  back  rests  upon  the  dorsum  of  the 

index  finger,  which  is  bent  so  as  to  hold  up  the  Tesico-parietal 

itoneal  cul-de-sac;  6,  the  point  where  the  anterior  wall  of  the  blad- 

*  is  punctured  with  the  bistoury,  and  divided  from  above  down- 

irdft,  just  behind  the  symphysis;  e,  the  prostate  gland ;  c*,  the  veai- 

ilfle  seminales;  dy  the  symphysis  pubis ;  «,  the  bulb ;  «^,  the  scrotum ; 

;  the  distended  bladder ;  f^  the  peritoneum  covering  the  bladder, 

hrust  back  by  the  distension  of  the  latter ;  y,  the  anus ;  ^,  the  sphino- 

:er  ani ;  Ir,  the  rectum ;  i,  the  penis. 

Fio.  4/2>t2ato<fOfi  of  ike  wound. — JSxtractum  of  the  ttoiie. — a,  a 
curette,  or  elevator,  introduced  into  the  bladder  along  the  concave 
portion  of  the  blunt  gorget  6,  and  raising  up  the  calculus,  c  ;  the  lipa 
of  the  wound  are  drawn  apart  transversely  by  means  of  the  gorget  on 
one  side,  and  the  left  index  finger  df,  bent  into  the  form  of  a  hook,  on 
the  other ;  cf  <r,  represent  the  superior  and  inferior  anglea  of  the 
wound  made  in  the  walls  of  the  abdomen  and  bladder. 

Fig.  5.  &ctraetkm  of  th$  9t<m$  with  tk$  Kikotomy  >br«i}M^— «,  the 
curette  raising  up  the  calculus;  &,  a  pair  of  lithotomy  foroeps^  with 
straight  jaws  and  crossed  handles,  seizing  the  calculus,  c,  by  its  sides. 
The  thumb  and  third  finger  of  the  right  hand  are  passed  through  the 
rings  in  the  handles  of  the  foroepa,  while  the  index  finger  is  extended 
down  upon  the  branches.  The  left  band  graaping  the  branchea  very 
close  to  the  jaws,  serves  to  steady  the  instrument,  and  assist  in  the 
traction.  <^  <^,  the  superior  and  inferior  angles  of  the  wound,  the  lat- 
ter being  extended  into  the  integuments  forming  the  mons  veneris; 
<r,  the  lips  of  the  wound  in  the  bladder.  1 

Fig.  6.  The  internal  aspect  of  the  Uaddtr^  the  superior  and  poste- 
rior part  having  been  removed  to  show  the  points  of  the  organ  which 
are  interested  in  the  various  operations  for  lithotomy,  the  dotted  lines 
indicating  the  position  of  the  anterior  peritoneal  cuMe-sac,  the  two 
ossa  pubis,  and  the  symphysis  pubis. — a  a  a,  section  of  the  walls  of 
'the  bladder ;  6,  the  ureters  and  vasa  de&rentia ;  c,  the  cavity  of  the 
rectum ;  <f,  the  anus  shown  in  the  interior  of  the  intestine ;  «,  the  ver- 
tical and  median  wound  of  the  hypogastric  operation,  made  in  the 
anterior  aspect  of  the  bladder  on  a  level  with  the  symphysis,  and  car- 
ried down  as  far  as  the  middle  of  tlie  posterior  aspect  of  the  latter ; 
//,  the  semi-lunar  incision  with  an  anterior  convexity,  made  in  the 
bas-fond  of  the  bladder  by  the  bilateral  operation ;  this  curved  inci- 
sion is  formed  by  two  incisions,  which  commence  at  the  neck  of  the 
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bladder.  A  very  small  antero-posterior  median  incision,  which  com- 
mences at  the  neck  of  the  bladder  and  is  carried  forward,  represents 
the  anterior  section  of  the  neck,  g^  antero-posterior  incision  in  the 
median  line,  extending  from  the  neck  of  the  bladder  to  the  anus, 
represents  the  section  made  by  the  recto-vesical  inferior  operation,  and 
is  carried  along  the  median  line  through  a  part  of  the  bas-fond  of  the 
bladder,  the  prostate  gland,  and  the  anterior  wall  of  the  rectum ;  h  A, 
the  vesiculsB  seminales,  situated  above  the  prostate  gland,  and  inter- 
posed between  the  rectum  and  the  posteiior  aspect  of  the  bladder. 

8UROI0AL  ANATOMT  OF  THB  RKGION  ABOVE  THE  PUBE8. 

The  possibility  of  perforating  the  bladder  by  its  anterior  aspect 
depends  upon  an  anatomical  fact  The  bladder,  when  empty,  usually 
lies  behind  the  symphysis  pubis,  but  when  distended,  it  rises  up,  and 
k  covered  by  the  abdominal  wall ;  the  peritoneal  cul-de-sac  which 
covers  the  bladder  superiorly,  rises  up  with  this  viscus,  leaving  it 
uncovered  by  peritoneum  to  a  certain  extent,  and  at  this  point  it  can 
be  opened  without  wounding  the  serous  membrane. 

The  first  layer  is  formed  by  the  skin,  which  is  continuous  with  that  of 
the  abdomen  above,  the  mons  veneris  below,  and  with  the  integument 
of  the  inguinal  region  on  each  side.  This  region  is  usually  covered 
with  hair,  particularly  in  the  man.  The  hair  is  in  general  most  plen- 
tiful along  the  median  line.  This  line  may  also  be  recognised  by  its 
more  marked  color,  and  also  by  a  vertical  depression  which  can  be 
felt  with  the  finger,  when  the  recti  muscles  are  contracted.  In  very 
fat  persons,  it  can  be  made  out,  by  carrying  a  line  upwards  midway 
between  the  spines  of  the  pubis,  if  they  can  be  felt,  or  between  the 
anterior  superior  spinous  processes  of  the  ilium,  or  finally,  by  carrying 
a  line  directly  downwards,  from  the  umbilicus  to  the  root  of  the  penis, 
or  to  the  superior  commissure  of  the  labia  majora. 

Immediately  beneath  the  skin  we  find  cellular  tissue,  thinner  along 
the  median  line  than  on  the  sides,  which  can  be  divided  into  two 
layers.  {Superficial  and  deep  layers  of  ih^ fascia  superfidalis.)  The 
quantity  of  fat  in  the  cells  of  this  tissue,  and  particularly  in  the  layer 
lying  immediately  beneath  the  skin,  is  extremely  variable;  at  the 
mons  veneris,  it  is  usually  greater  in  the  female  than  the  male,  being 
sometimes  several  lines  in  thickness,  producing  a  very  deep  wound 
when  the  hypogastric  operation  is  performed. 
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When  the  bladder  is  distended,  this  cellular  layer  is  generally  thin, 
bnt  very  resistant,  having  very  much  the  character  of  the  fibrous 
sheath  of  the  large  arteries;  it  is  put  upon  the  stretch  just  behind 
the  recti  muscles,  and  ought  to  be  divided  with  caution,  a  crucial 
incbion  being  made  if  necessary.  The  cellular  tissue  is  always  much 
looser  when  it  lies  in  contact  with  the  peritoneum  or  the  bladder. 
This  fact  indicates  the  possibility  of  separating  the  peritoneum,  with- 
out previously  distending  the  bladder  with  an  aqueous  injection  ;  it  is 
necessary,  however,  to  avoid  too  great  destruction  of  this  tissue. 

We  now  arrive  at  the  bladder  and  peritoneum.  Most  surgeons 
recommend  that  the  bladder  be  distended  with  water  before  perform- 
ing the  hypogastric  operation,  in  order  to  carry  up  the  cul-de-sac, 
which  the  peritoneum  forms  at  this  point,  as  far  as  possible,  and  also 
to  facilitate  the  recognition  of  the  bladder.  It  is  not  very  difficult  to 
dissect  up  the  peritoneum,  but  there  is  occasionally  some  difficulty 
experienced  in  deciding  when  the  bladder  is  arrived  at;  the  paleness' 
of  its  muscular  fibres,  and  their  filamentous  appearance,  causing  them 
to  be  confounded  with  the  investing  cellular  tissue. 

The  bladder  is  usually  thin,  but  it  is  sometimes  hypertrophied, 
which  condition,  however,  increases  but  very  little  the  difficulties  of 
extracting  the  calculus.  If  the  incision  be  not  carried  too  far  down, 
there  will  be  no  danger  of  wounding  the  veins  around  the  neck  of  the 
bladder. 

MODES  OF  OPBRATINO. 

The  hypogastric,  or  high  operation  for  stone,  was  first  performed 
by  Franco,  but  was  first  satisfactorily  described  by  Rousset ;  it  was 
highly  recommended  by  some,  and  condemned  by  others  of  the  litho- 
matists  of  the  seventeenth  and  eighteenth  centuries;  frere  C6me 
usually  performei^  it  in  women ;  considerable  attention  has  also  been 
paid  to  it  by  mooem  surgeons.  It  is  expedient,  whenever  calculi  are 
too  large  to  be  easily  extracted  by  the  perineum,  that  is  to  say,  when 
in  an  adult,  the  diameter  of  the  stone  is  found  to  exceed  an  inch  and 
two-thirds.  It  is  also  advantageous  in  children,  as  in  them  the  bladder 
projects  considerably  above  the  pubes ;  and  in  whom  also,  the  neck  is 
very  far  up,  the  prostate  gland  small,  and  the  perineum  narrow. 

A  wound  of  the  peritoneum  is  the  most  formidable  accident  to  be 
apprehended.    To  avoid  this  accident,  the  following  precautions  have 
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below  upwards,  that  is  to  say,  beginning  at  the  pubes,  from  which 
point  all  incisions  must  be  commenced. 

The  special  instrumental  apparatus  consists  of  a  curved  cathetei*, 
which  can  be  used  as  a  director,  and  also  for  injecting  the  bladder, 
and  a  syringe,  with  a  canula,  which  fits  the  catheter  accurately.  The 
surgeon  should  also  be  provided  with  blunt  hooks,  a  blunt  curved 
gorget,  and  a  pair  of  lithotomy  forceps,  bent  at  a  right  angle,  may 
also  be  found  useful. 

The  hair  being  shaved  off,  the  catheter  is  introduced,  and  the  blad- 
der is  moderately  distended  by  the  injection  of  warm  water.  Amus- 
sat  then  withdraws  the  catheter,  and  an  assistant  squeezing  the  glans, 
prevents  the  escape  of  the  fluid.  If  it  be  considered  desirable  to  retain 
the  catheter  in  the  bladder,  a  plug  can  be  inserted  into  its  external 
opening,  and  the  penis  slightly  pressed  upon  it. 

The  operation  is  now  commenced  by  dividing  the  skin  in  the  verti- 
cal direction,  for  about  an  inch  in  the  median  line,  after  which  the 
sub-cutaneous  layers  are  incised,  and  the  linea  alba  brought  into  view, 
and  the  left  index  finger  being  carried  down  to  it,  it  is  then  divided, 
and  the  fascia  transversalU  exposed.  The  surgeon  now  changes  his 
position  to  the  right  side.  Great  caution  is  required  in  dividing  this 
layer,  so  as  not  to  wound  the  peritoneum.  The  point  of  the  bistoury, 
with  the  edge  looking  upwards,  is  introduced  just  above  the  symphy* 
sis,  and  a  small  incision  is  carefully  made  in  the  fascia,  which  is  then 
extended  upwards  with  the  probe- pointed  bistoury,  and  also  laterally, 
if  the  opening  appears  to  be  insufficient  The  left  index  finger  is  then 
introduced  into  the  wound  and  carried  directly  downwards,  but  not 
too  deeply,  along  the  median  line,  so  as  to  discover  the  summit  of  the 
bladder.  To  assure  himself  that  the  bladder  is  really  felt,  Amussat 
advises  the  surgeon  to  introduce  his  right  fore  finger  into  the  rectum, 
and  by  bending  the  two  fingers  towards  each  other,  to  ascertain  if  the 
bladder  lies  between  them.  This  fact  being  determined,  the  bistoury, 
lying  flat,  is  introduced  between  the  finger  nail  and  the  symphysis, 
the  point  of  the  finger  marking  the  place  where  the  bladder  is  to  be 
punctured ;  the  bistoury  is  then  thrust  into  the  bladder,  and  an  inci- 
sion, some  two-thirds  of  an  inch  long,  is  made,  which  is  afterwards 
enlarged,  if  deemed  advisable.  There  is  a  sudden  jet  of  water  from 
the  bladder,  which  is  stopped  by  thrusting  the  finger  into  the  wound, 
when  the  shape  and  situation  of  the  calculus  is  easily  made  out.  The 
bladder  is  elevated  by  hooking  the  finger  into  the  upper  portion  of 
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tage  claimed  for  this  method  is,  that  the  wound  is  not  inundated  by 
the  escaping  fluid.  The  introduction  of  the  forceps,  the  extraction  of 
the  calculus,  etc^  etc.,  are  the  same  in  both  methods. 

These  are  the  operations  most  in  use  for  performing  hypogastric 
lithotomy. 

To  prevent  infiltration  of  urine,  suture  of  the  bladder  has  been  pro- 
posed, and  frere  06me  introduced  a  catheter  for  this  purpose,  which 
was  to  be  permanently  retained. 

Leroy  d^EtiolIes  uses  an  instrument  especially  constructed  for  the 
division  of  the  aponeurosis,  in  order  to  render  the  first  stage  of  the 
operation  more  satisfactory  (plate  80,  fig.  2).  Belmas'  catheter,  with 
the  sharp-pointed  stylet,  is  no  longer  used  (plate  80,  fig.  1). 

U  the  calculus  be  very  large,  it  may  be  broken  into  two  or  three 
pieces  by  means  of  very  strong  lithotrity  instruments  introduced 
through  the  wound. 

Verniere  and  Vidal  (de  Cassis)  propose  to  make  two  distinct  opera- 
tions of  hypogastric  lithotomy. ,  The  first  stage  consists  in  incising 
the  soft  parts  down  to  the  bladder,  or  in  opening  a  passage  by  means 
of  caustics,  as  has  been  proposed  for  discharging  collections  of  fluid  in 
the  abdomen.  The  bladder  is  not  to  be  opened  until  the  granulations 
are  so  thoroughly  developed  on  the  edges  of  the  wound  as  to  prevent 
all  possibility  of  the  infiltration  of  urine.  Our  limits  will  not  permit 
us  to  discuss  the  value  of  these  modifications,  the  very  few  operations, 
however,  which  have  been  performed  in  this  manner  present  no  very 
striking  advantages. 
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inferior  portion  of  the  abdominal  cavity.  This  floor  is  formed,  in  both 
sexes,  upon  very  nearly  the  same  planes,  and  arranged  in  the  same 
order.  The  modifications  depend  upon  the  organs  which  pass  through 
it  It  presents  two  parts  or  regions :  one,  posterior  or  anal,  the  other, 
anterior  or  perineal — properly  so  called.  In  the  first,  the  same 
elements  are  met  with  in  both  sexes ;  the  rectum  lies  in  the  centre, 
surrounded  and  supported  by  the  levator  ani,  and  is  terminated  below 
by  the  anal  orifice  P,  fig.  1,  which  is  also  surrounded  by  the  sphincter 
ani  C ;  on  the  right  and  left  we  find  the  ischio-rectal  hollow,  bounded 
by  the  obturator  internus  and  levator  ani  muscles,  and  their  aponeu- 
roses. The  internal  pudic  artery  a  passes  through  this  space,  which 
is  usually  filled  with  fat  It  is  more  shallow  in  the  female  than  the 
male,  but  has  a  greater  extent  transversely ;  this  is  explained  by  the 
increased  distance  between  the  tuberosities  of  the  ischia,  which  are 
directed  more  obliquely  outwards,  and  project  less  prominently.  The 
anus  itself  is,  therefore,  more  prominent,  lying  very  nearly  in  the  same 
plane  as  the  two  tuberosities,  the  quantity  of  adipose  cellular  tissue 
being  less  in  this  locality  than  in  the  male.  The  skin  in  this  vicinity 
and  that  which  immediately  surrounds  the  anus,  is  thin  and  almost 
deprived  of  hair. 

In  front  however,  in  the  perineal  region  proper,  there  is  a  very 
marked  diflference,  depending  not  upon  the  arrangement  of  the  layers, 
or  planes,  but  upon  the  organs  which  pass  through  these  layers.  This 
portion  of  the  perineum  is  traversed  by  a  membranous  canal,  the 
vagina  V,  fig.  3,  which  lies  between  the  rectum  and  bladder,  and  is 
surmounted  by  the  uterus,  whose  neck  it  embraces,  and  to  which  it 
may  be  looked  upon  as  an  excretory  duct  This  canal  is  terminated 
below  by  the  vulva.  In  front,  it  is  in  close  relation  with  the  urethra. 
The  vagina  and  urethra  pass  through  the  superficial  and  middle 
fiiscise,  whose  arrangement  is  the  same  as  in  the  male.  The  superior 
fascia  presents  some  diflference,  in  consequence  of  the  absence  of  the 
prostate  gland,  and  the  increased  development  of  the  two  cellular 
lamellae  which  cover  the  vessels  and  the  hypogastric  nerves.  We 
find  these  two  lamellae  also  in  the  male ;  but  in  the  female,  the  pre- 
aenoe  of  the  vagina  and  the  uterine  vessels  requires  a  greater  develop- 
ment of  these  cellular  layers,  and  renders  them  more  apparent 

The  vulva,  or  the  external  parts  of  generation,  taken  as  a  whole, 
presents  itself  externally  in  the  form  of  a  fissure,  or  cleft,  extending 
from  the  mons  veneris,  to  within  an  inch  of  the  anus.    The  fissure  is 
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smaller  than  the  clitoris,  which  is  called  the  urethral  tubercle,  'fhia 
is  the  anterior  portion,  the  termination  of  the  column,  or  longitudinal 
anterior  crest  of  the  vagina,  slightly  reflected  into  the  shape  of  a 
tubercle. 

The  space  between  the  clitoris  and  meatus,  which  is  bounded  on 
each  side  by  the  angular  separation  of  the  labia  minora,  is  called  the 
▼estibulum,  and  is  interesting  to  the  surgeon  on  account  of  its  great 
dilatability,  which  allows  it  to  be  stretched  to  more  than  double  its 
usual  length  (from  twelve  to  fourteen  lines),  when  the  urethra  is 
carried  backwards,  or  when,  as  in  pregnancy,  and  during  labour,  or 
for  any  other  reason,  the  meatus  is  carried  upwards  until  it  lies  behind 
the  symphysis  pubis. 

Behind  the  vestibulum,  and  commeticing  at  the  urethral  tubercle, 
lies  the  orifice  of  the  vagina,  which  occupies  all  the  posterior  part  of 
the  vulva,  with  the  exception  of  a  small  triangular  space  called  the 
fiMsa  navicularis,  which  separates  it  from  the  fourchette.  In  virgins, 
this  orifice  is  partially  closed  by  a  thin  membrane,  sometimes  arranged 
in  the  form  of  a  diaphragm  with  a  central  opening,  and  sometimes  of 
a  crescentic  shape,  the  free  border  looking  upwards.  This  membrane 
is  called  the  hymen  ;  it  is  ruptured  in  coitus,  and  its  remains  form  small 
tubercles,  called  carunculse  myrtiformes.  The  excretory  duct  of  the 
vulvo-vaginal  gland  opens  just  outside  of  these  carunculse. 

The  vagina  V,  a  short  distance  from  its  external  orifice,  is  embraced 
by  a  spongy  body  which  has  received  the  name  of  the  bulb  of  the 
vagina.  The  walls  of  this  membranous  canal  consist  of  a  layer  of 
erectile  tissue,  of  fibres  of  yellow,  elastic,  and  unstriped  muscular  tis- 
sue, some  of  which  are  longitudinal,  arranged  along  its  anterior  and 
posterior  aspects,  making  two  prominences  in  the  vagina,  called  its 
columns,  and  others  which  are  circular,  extending  from  one  of  these 
columns  to  the  other,  and  forming  internally  numerous  transverse 
folds,  by  raising  up  the  mucous  membrane  which  lines  the  internal 
aspect  of  the  canal.  Just  within  the  external  orifice  of  the  vagina 
there  is  a  ring  of  true  muscular  fibres,  the  sphincter,  or  constrictor 
vaginae  C.  A  large  number  of  follicles,  or  minute  glands,  are  scat- 
tered over  the  mucous  membrane*;  the  vulvo-vaginal  gland,  which 
lies  just  outside  of  the  vagina,  and  whose  excretory  duet  ^uisse^ 
through  the  walls  of  the  latter,  seems  to  be  one  of  these  minute 
glands  enlarged.  The  arteries  which  supply  the  vagina  are  branches 
of  the  iDtemal  iliac,  and  the  veins,  which  frequently  anastomose  with 
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the  middle  portion  of  the  vagina  lies  in  contact  with  the  rectum,  but 
further  up,  these  two  organs  are  separated  bj  the  peritoneum,  which, 
is  reflected  from  the  anterior  aspect  of  the  rectum  upon  the  posterior 
aspect  of  the  vagina,  forming  a  recto-vaginal  cul-de-sac,  the  bottom 
of  which  is  only  about  an  inch  from  the  surface  of  the  perineum. 
Below,  the  vagina,  on  account  of  its  curved  shape,  is  again  separated 
from  the  rectum  by  an  intervening  cellular  tissue ;  c,  the  vesico-vaginal 
septum;  d,  the  recto-vaginal  septum. 

The  uterus  a,  which  is  situated  in  the  pelvic  cavity,  between  the 
bladder  and  the  rectum,  is  of  an  ovoid  form,  the  larger  extremity 
being  turned  upwards.  The  two  superior  thirds  form  the  body,  and 
the  inferior  third,  the  neck  of  the  organ.  The  axis  of  the  uterus  is 
.usually  considered  as  simple,  and  oblique,  from  above  downwards, 
and  from  before  backwards.  But  recent  research  shows  that  in  the 
foetus,  the  child,  the  young  girl,  in  fact,  until  the  first  pregnancy,  the 
axis  of  the  body  of  the  uterus  forms  an  angle  with  the  neck,  open  in 
front,  and  sometimes  quite  acute — ^the  body  taking  a  direction, 
obliquely,  from  below  upwards,  and  from  before  backwards,  while  the 
neck  alone  has  the  same  axis  as  the  superior  strait ;  the  body  and  the 
neck  being  flexed  upon  each  other. 

The  body  and  the  neck  are,  however,  always  separated  by  an  inter- 
vening substance ;  the  anterior  and  posterior  faces  are-  convex,  the 
lateral  and  superior  borders  are  also  convex,  and  united  together  by 
two  rounded  angles  which  give  attachments  to  the  Fallopian  tubes, 
the  round  ligaments,  and  the  ligaments  of  the  ovaries. 

The  walls  df  the  vagina  are  attached  around  the  uterine  neck, 
which  projects  some  five  or  six  lines  into  the  former.  This  portion  of 
the  neck  which  projects  into  the  vagina  is  called  the  os  tincae,  and 
the  orifice  of  the  uterus  lies  in  its  centre.  The  os  tincse  is  round  and 
Bmall  in  the  female  who  has  never  been  impregnated,  but  it  is 
enlarged,  and  its  orifice  extended  transversely  after  pregnancy.  It 
varies  considerably  in  appearance  in  different  individuals. 

The  uterine  orifice  a'  is  the  termination  of  a  very  small  cavity  in 
the  neck  and  body  of  the  uterus.  This  cavity  is  elliptical  in  shape  in 
the  neck,  and  triangular  in  the  body,  the  very  narrow  orifice  of  the 
Fallopian  tubes  opening  into  the  two  superior  angles.  The  cavity  of 
the  neck,  and  that  of  the  body,  communicate  by  a  very  narrow  pas- 
sage, through  which  instruments  are  passed  with  difficulty,  usually 
producing  acute  pain. 
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Trregular,  being  dotted  with  numerous  cicatrices^  which 
correspond  to  the  escape  of  the  ova. 

The  ovary  is  formed  of  a  very  dense  fibroilB  membrane,  inclosed  by 
the  posterior  fold  of  the  broad  ligament ;  the  stroma  of  the  ovary  is 
produced  by  prolongations  springing  from  the  internal  aspect  of  the 
fibrous  membrane,  and  has  the  appearance  of  a  fibrous  net-work,  in 
which  the  ova,  or  rather,  the  Graafian  vesicles  are  formed,  which  ar' 
succeeded  by  the  corpora  lutea. 

The  arteries  which  supply  the  ovaries  take  their  origin  from  ih 
aorta,  and  are  accompanied  by  veins.  The  nerves  are  derived  firon 
tbe  venal  plexus. 

MODES   or   OPSRATINQ. 
IHTBODUOnON   OF  THB   OATHSTBR,    AND   LITHOTOMT   IN   THE   FEMALE. 

Oatheterism, — The  patient  may  either  lie  down,  or  sit  upon  the 
edge  of  the  bed,  the  genital  organs  being  either  covered  or  exposed. 

The  ordinary  female  catheter  found  in  surgical  pocket-cases  is  tht 
instrument  generally  used ;  it  is  usually  made  of  silver,  and  very  short, 
some  five  or  six  inches  only  in  length.  It  is  but  very  slightly  curved 
and  being  destined  for  a  canal  which  is  short,  and  nearly  straight,  in 
the  great  majority  of  cases  it  is  carried  into  the  bladder  with  great 
£ficility.  The  only  difficulty,  if  it  can  be  considered  such,  is  in  finding 
the  external  orifice.  If  the  genital  organs  are  exposed,  of  course  no 
■uch  difficulty  can  be  experienced.  The  patient  lies  upon  the  back, 
with  the  pelvis  slighUy  elevated,  the  thighs  and  legs  flexed  an^ 
separated  from  each  other.  As  the  operation  can  be  easily  performed 
with  either  the  right  or  left  hand,  the  position  of  the  surgeon  is  a 
matter  of  but  little  consequence ;  the  right  side,  however,  is  usually 
the  most  convenient. 

Besting  his  left  hand  upon  the  pubes,  the  surgeon  uses  its  thumb 
and  index  finger  to  separate  the  labia  majora  and  minora,  and  fairly 
expose  the  vestibule  and  meatus.  The  catheter  having  been  previously 
weU-oiled,  and  held  like  a  pen,  with  its  concavity  looking  upwards, 
its  point  is  inserted  into  the  orifice  of  the  urethra,  and  as  soon  as  fairly 
engaged,  the  instrument  is  depressed  so  as  to  carry  it  easily  behind 
the  symphysis  pubis,  and  being  now  slightly  raised  and  pushed 
onwards  in  the  direction  of  the  urethra,  it  passes  at  once  into  the 

80 


447 


upon  the  fortunate  anatomical  arrangements  of  the  female  ufethra ;  its 
Bhortness,  its  slight  amount  of  curve,  and  especially  its  remarkable 
capacity  for  dilatation,  which,  joined  to  the  downward  inclination  of 
the  neck  of  the  bladder,  and  the  absence  of  the  prostate  gland,  render 
the  complete  expulsion  of  urine  very  easy,  and  also  of  calculi,  which, 
in  their  earliest  periods  of  formation,  are  usually  of  a  size  small  enough 
to  pass  through  the  urethra.  These  conditions  will  also  allow  of  the 
extraction  of  calculi  of  considerable  size,  without  the  previous  use  of 
the  knife. 

The  operation  of  lithotomy  is  sometimes  required,  and  as  in  the 
male,  it  may  be  performed  above,  or  below,  the  pubis,  in  the  perineum, 
or  in  the  hypogastrium.  The  perineal  operation  has  some  peculiari- 
ties, which  are  included  in  the  three  following  methods : — ^In  the  first, 
the  operation  Is  performed  through  the  vestibulum ;  in  the  second, 
through  the  vagina ;  in  the  third,  through  the  urethra,  by  a  combina- 
tion of  dilatation  and  lithotomy. 

Vestibular  lithotomy  (plate  81,  fig.  2). — ^The  patient  is  placed  upon 
her  back  upon  the  edge  of  the  table  or  bed,  the  body  occupying  a 
position  midway  between  the  perpendicular  and  horizontal,  and  the 
thighs  and  legs  are  separated  and  flexed.  One  or  two  assbtants,  b  6, 
are  employed  in  holding  apart  the  labia  majora,  and  minora,  I L  The 
Burgeon  takes  his  position  between  the  patient's  legs,  and  introduces 
the  ordinary  S-shaped  stafij  the  convexity  being  turned  upwards  and 
looking  towards  the  symphysis  pubis,  instead  of  downwards,  as  in  the 
male.  An  assistant  bearing  moderately,  from  above  downward,  upon 
the  staff,  depresses  th^^  urethra  and  the  vagina,  V.  The  surgeon,  with 
the  bistoury  held  as  a  pen,  in  his  right  hand,  after  satisfactorily 
making  out  the  arch  of  the  pubes,  then  makes  about  a  line  below  it 
the  curved  incision.  A,  the  convexity  looking  upward,  and  carries  it 
on  each  side  about  a  line  beyond  the  ramus  of  the  pubes. 

The  incision  should  be  commenced  on  the  right  side,  upon  a  lateral 
line  drawn  through  the  meatus,  and  carried  to  a  corresponding  point 
upon  the  other  side.  The  point  of  the  bistoury  being  held  a  little 
higher  than  the  handle,  Che  tissues  are  divided  with  it,  layer  after 
layer,  until  the  bladder  is  arrived  at,  when  the  knife  is  thrust  into  it, 
or  its  walls  are  incised  upon  the  staff,  or,  as  Lisfranc  recommends,  the 
surgeon  may  introduce  the  thumb  of  the  left  hand  into  the  vagina, 
mod  the  fore  finger  into  the  wound,  and  by  making  moderate  traction 
upon  the  tiasuea,  the  incision  can  be  made  more  satLsfactorily.    In  all 
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incisioDfl  are  now  entirely  abandoned ;  yet  Dupuytren  believed,  and 
Velpeau  is  of  the  same  opinion,  that  the  bilateral  operation  may 
aometimeB  be  the  moat  advantageous.  (Instruments,  plate  XXIL, 
%.  1  and  2.) 

In  the  second  method,  an  incision  of  the  posterior  wall  of  the 
urethra  directly  downwards,  has  been  recommended  by  Malgaigne. 
We  are  not  aware  that  this  operation  has  been  performed  as  yet ;  it 
partakes  a  little  of  the  vesico-vaginal  operation;  it  is,  in  reality, 
urethra-vaginal  lithotomy. 

The  incision  of  the  superior  wall  of  the  urethra  directly  upwards, 
sometimes  attributed  to  A.  Dubois,  dates  back,  according  to  Ambrose 
Par6,  to  Laurent  Collot  The  operation  is  very  simple.  A  director 
(see  Plate  81,  fig.  3)  is  introduced  into  the  urethra,  the  groove  look- 
ing towards  the  symphysis.  The  instrument  is  used,  in  the  first  place, 
for  depressing  the  wall  of  the  vagina  by  bearing  down  upon  the 
handle;  and,  in  the  second,  as  a  guide  for  a  straight  bistoury  or  a 
lithotome  cach4,  with  which  the  urethra  is  divided  through  its  entire 
length,  as  well  as  the  adjacent  tissues,  to  the  sub-pubic  ligament  By 
^18  incision,  an  opening  some  nine  or  ten  lines  in  length  is  made, 
which  is  very  small,  and  through  which  only  very  small  calculi  can 
be  extracted.  The  forceps  being  introduced  and  the  stone  seized,  the 
surgeon  would  do  well  to  bear  in  mind  Velpeau's  recommendation, 
which  may  be  usefill  in  this,  as  well  as  in  all  other  varieties  of  sub- 
pubic lithotomy,  that  the  handles  of  the  forceps  be  depressed  so  that 
it  will  rest  upon  the  inferior  floor  of  the  urethra,  and  the  instru- 
ment turned  in  the  direction  of  the  axis  of  the  inferior  strait;  by 
regarding  these  maxims  there  will  be  no  hindrance  to  the  extraction 
of  the  calculus,  in  consequence  of  its  coming  in  contact  with  the 
symphysis  pubis. 

Hypogastric  lithotomy. — ^There  is  nothing  in  this  operation  which 
differs  from  the  same  operation  in  the  male. 

Lithotrity, — ^The  same  may  be  said  of  lithotrity. 

Summing  up, — A  resum6  of  the  various  operations  for  lithotomy 
in  the  female,  would  seem  to  condemn  nearly  all  of  them.  An  open- 
ing some  twelve  or  fifteen  lines  in  length  is  about  as  much  as  can 
be  expected  from  any  of  them.  Through  such  a  narrow  passage 
only  very  small  calculi  can  be  extracted,  unless  lithotrity,  combined 
with  dilatation  of  the  urethra,  which  we  are  about  to  describe,  be 
associated  with  it    In  cases  of  very  large  calculi  which  cannot  be 
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Plat*  LXXXH. 
OPERATIONS   UPON    THE    GENITAL  APPARATUS   PROPER 

OPKRATIONS   FOR   LACERATIONS   AND   FISTULiB    OF   THE   VAGINA. 

Fio.  1.  This  figure  shows  the  state  of  the  parts  after  the  operation 
of  perineoraphy  by  Dieffenbach's  method,  modified  by  substituting 
the  quill  for  the  twisted  suture.  P,  the  anus ;  u,  the  urethra ;  v,  the 
vagina ;  %  i,  lateral  semi-lunar  incisions ;  d  d  d,  threads  tied  around  a 
quill  J  c  c  Cy  loops  of  thread  carried  around  another  quill. 

Fio.  2.  Jobert's  operation  for  vesico-vaginal  fistula,  which  has  been 
called  cystoplasty,  by  sliding  the  flaps ;  the  edges  of  the  fistula  have 
been  pared  off,  and  the  threads  are  being  inserted.  A,  the  neck  of 
the  uterus  pulled  out  externally  by  means  of  Museux's  forceps  1 1; 
B,  the  vesico-vaginal  fistula,  its  edges  have  been  pared  off,  and  the 
extremity  of  the  female  catheter  <,  which  has  been  introduced  through 
the  urethra  u  into  the  bladder,  is  protruding  between  them ;  P,  the 
anus ;  b  6,  the  fingers  of  assistants,  separating  the  labia ;  ddd,  threads 
already  carried  through  the  lips  of  the  fistula;  c,  a  curved  needle, 
armed  with  a  thread,  is  being  carried  through  both  lips. 

Fig.  3.  Operation  for  vesico-vaginal  fistula^  by  bringing  the  edges 
of  the  fistula  together. — DesauWs  Method, — S,  an  instrument  used 
for  bringing  the  edges  of  the  fistula  together ;  I  /,  the  labia  minora, 
held  apart  by  the  fingers  of  assistants  b  b ;  u,  the  meatus ;  a',  the 
edges  of  the  fistula,  one  of  which  is  partially  cut  away ;  a,  a  flap 
detached  with  the  bistoury,  c,  is  held  by  a  pair  of  forceps. 

Fig.  4.  An  antera-posteriar  section^  showing  the  relation  of  the  parts 
interested  in  the  operation  for  recto-vaginal  fistula. — JoberCe  Method, 
— V,  the  vagina ;  6,  the  bladder ;  c,  the  vesico-vaginal  septum ;  a,  the 
uterus ;  a',  the  neck  of  the  uterus ;  cf,  the  recto-vaginal  septum ;  e,  the 
rectum ;  /,  the  superior  lip  of  the  fistula  pulled  downwards  by  the 
thread  l\  lateral  incisions  having  been  made  to  facilitate  its  descent ; 
t»,  the  meatus. 

Fig.  4  Ub,  A  front  view  of  the  same  operation, — I  /,  the  labia  majora 
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drawn  aside  by  the  fingers  of  assistants  b  b;  u,  the  meatus ;  a,  the 
neck  of  the  uterus ;  e  c,  points  of  interrupted  suture ;  ddd,  threads  oi 
three  other  points  of  suture ;  /',  the  superior  lip  of  the  fistula  drawn 
down  and  covering  the  opening ;  P,  the  anus. 

Fio.  6.  Operations  for  veHco-vaginal  fistula  by  tlytroplasty. — 
Joberfs  Method, — P,  the  anus ;  u,  the  meatus ;  5  5,  the  fingers  of 
assistants  holding  the  labia  majora  apart;  a,  the  vesioo-<ragiiial  fisUda ; 
Z,  the  flap  with  which  it  is  to  be  covered ;  t,  the  wound  in  the  thigh 
from  whence  the  flap  was  taken ;  I',  the  pedicle  of  the  flap. 

OPBRATIONS  trPOV  THB  YULTA. 

1st.  Many  of  these  operations  differ  but  very  little  from  those  of 
the  same  native  which  fire  performed  in  any  other  locality.  The 
labia  majora  are  frequently  the  seat  of  abscesses,  which  have  been 
carefully  studied,  on  account  of  the  rapidity  with  which  they  are 
developed,  the  frequency  of  fistulse  resulting  from  them,  the  foetid 
odour  of  the  pus,  analogous  to  that  of  all  collections  of  the  same 
nature  which  form  in  the  vicinity  of  the  orifices  of  natural  ducts. 

The  only  operation  applicable  to  these  cases,  is  that  which  is  proper 
for  all  abscesses,  incision.  This  incision  ought  to  be  made  as  much 
as  possible  on  the  cutaneous  aspect  of  the  abscess,  as  by  doing  so  the 
contact  of  fluids  escaping  from  the  vagina  with  the  lining  membrane 
of  the  abscess  is  in  a  great  measure  avoided. 

It  is  not  necessary  to  dwell  upon  some  other  operations,  which  offer 
but  little  interest:  such  as,  amputation  of  the  clitoris,  when  it  is 
hypertrophied,  or  the  seat  of  a  tumour  of  malignant  character ;  the 
operation  is  performed  either  with  ihe  bistoury  or  scissors,  the  ligature 
being  now  abandoned.  Excision,  or  the  ligature,  are  employed  for 
removal  of  the  labia  minora.  Tumours  more  deeply  seated,  those  of 
the  vagina  for  instance,  require  a  great  deal  of  attention  and  caution, 
on  the  part  of  the  surgeon.  A  very  careful  dissection  is  required  to 
avoid  injuring  the  walls  of  the  canal  in  which  the  operation  is  being 
performed.  If  the  recto-vaginal,  or  the  vesico-vaginal  septum,  be  the 
seat  of  the  tumour,  the  introduction  of  the  finger  and  catheter  are  use- 
ful adjuvants.  If  a  foreign  body  has  been  introduced  into  the  vagina, 
the  precepts  already  given  for  the  extraction  of  foreign  bodies  from 
the  rectum  are  also  applicable  here,  unless  the  surgeon  prefers,  if  the 
foreign  body  is  very  large,  to  attempt  to  divide  it,  after  the  example 
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cf  Dopuytren,  by  means  of  a  small  saw  introduced  into  the  raginai  or 
adopting  Lisfranc's  method  of  making  an  incision  in  the  perineimi. 

2d.  Imperforate  vagina, — The  orifice  of  the  vagina,  which,  in  the 
normal  virgin  state,  is  partly  closed  by  the  hymen,  is  sometimes  com- 
pletely occluded  by  that  membrane.  This  is  remedied  by  making  a 
small  cmcial  incision,  and  excising  the  flaps ;  or,  if  the  surgeon  be 
without  instruments,  and  the  membrane  be  thin,  with  an  accumulation 
of  menstrual  fluid  behind  it,  he  may  rupture  it  by  vigorous  pressure 
widi  the  finger,,  as  already  done  by  Malgaigne.  If  the  septum  is 
double,  the  same  operation  can  be  repeated.  But  imperforation  of 
the  vagina  may  depend  upon  a  congenital  absence  of  a  certain  portion 
of  the  canal,  or  upon  morbid  adhesions.  In  the  latter  condition,  there 
is  rarely  a  complete  occlusion,  and  judiciously  managed  dilatation 
with  prepared  sponge,  aided  occasionally  by  slight  incisions,  will 
uroally  be  found  to  answer  the  purpose.  In  the  first  condition,  how- 
ever, where  the  canal  is  wanting  for  a  short  distance  only,  and  when, 
tft  the  epoch  of  puberty,  the  menstrual  fluid  accumulates,  and  forms  a 
fluctuating  tumour,  the  surgeon,  after  acquiring  an  exact  knowledge  of 
the  state  of  the  case,  by  introducing  the  catheter,  and  inserting  the 
finger  into  the  rectum,  may  puncture  the  tumour  with  a  trochar,  and 
afterwards  enlarge  the  artificial  passage  with  the  bistoury.  If  the 
case  be  one  in  which  the  vulva  is  grown  together,  with  the  exception 
of  the  orifice  of  the  urethra  only,  we  may  adopt  Amussat's  method, 
and  make  a  species  of  vagina  by  pressure  with  the  finger,  joined  to 
dilatation  with  pieces  of  prepared  sponge,  and  by  this  means  gradually 
approximalang  to  the  existing  vagina,  or  rather  to  the  vaginal  cul-de- 
sac,  we  may  finally  be  able,  by  a  simple  puncture,  to  give  exit  to  tlie 
accumulated  fluid.  In  the  case  of  a  young  girl  of  fifteen  and  a  half 
years  of  age,  Amussat  commenced  by  pressing  firmly,  with  a  large 
catheter,  and  then  with  the  finger,  upon  the  mucous  membrane 
immediately  below  the  orifice  of  the  urethra,  at  the  usual  point  for 
the  orifice  of  the  vagina.  In  the  little  cavity  thus  formed,  he  firmly 
fastened  a  piece  of  prepared  sponge.  Three  days  after,  the  pressure  was 
again  renewed,  causing  a  slight  laceration  of  the  mucous  membrane ; 
the  prepared  sponge  was  again  applied.  Finally,  after  five  or  six 
attempts,  a  cavity  some  two  inches  in  depth  was  formed,  at  the  bottom 
of  which  fluctuation  was  plainly  felt.  The  index  finger  introduced  to 
the  bottom  of  the  artificial  canal,  served  as  a  guide  for  a  trochar,  with 
which  the  tumour  was  punctured,  between  which  and  the  external 
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passage  a  layer  of  tissues  about  two-thirds  of  an  inch  in  thickness 
intervened.  The  opening  was  enlarged  with  a  probe-pointed  bistoury, 
five-sixths  of  the  blade  being  wound  with  linen,  and  the  passage  was 
afterwards  kept  open  by  means  of  a  large  catheter. 

3d.  Ferineoraphy  (Plate  82,  fig.  1). — ^This  name  is  given  to  an 
operation  for  curing  a  laceration  of  the  perineum,  whether  partial  or 
complete,  and  also  of  the  recto-vaginal  septum,  when  included  in  the 
laceration. 

Laceration  of  the  perineum,  a  frequent  accident  during  delivery, 
may  be  cured  by  the  recumbent  position, — ^the  thighs  being  extended 
and  kept  close  together,  without  movement,  for  a  proper  length  of 
time, — provided  it  be  recent,  and  does  not  extend  into  the  anus,  or 
rectum.  But  if  the  laceration  be  of  long  standing,  extensive,  and 
especially  if  it  includes  a  portion  of  the  recto-vaginal  septum,  the 
edges  of  the  wound  must  be  pared  off*  with  the  scissors  or  bistoury, 
and  then  kept  closely  in  contact  either  with  points  of  simple  suture, 
or,  better  still,  with  the  twisted  suture,  or  best  of  all,  with  the  quill 
suture,  as  adopted  by  Roux ;  after  which,  the  patient  must  be  placed 
upon  the  back,  the  thighs  being  brought  together  and  kept  in  this 
position  continually,  excepting  when  the  urine  is  drawn  off  with  the 
catheter,  which  must  always  be  used  for  this  purpose ;  and  when  a 
passage  from  the  bowels  is  demanded,  which  the  surgeon  must  take 
care  to  have  to  occur  as  rarely  and  easily  as  possible.  If,  after  the 
insertion  of  the  sutures,  there  should  appear  to  be  too  much  drawing 
upon  the  lips  of  the  wound,  Dieffenbach's  example  can  be  followed,  of 
making  a  semi-lunar  incision  in  the  skin  with  the  convexity  looking 
outwards,  on  each  side  of  the  suture.  Each  incision  should  be  com- 
menced about  six  lines  external  to  the  posterior  border  of  the  greater 
labium,  and  carried  within  about  a  third  of  an  inch  of  the  anus ;  the 
distance  between  the  two  incisions,  at  the  point  of  their  greatest  con- 
vexity, being  about  two-thirds  of  an  inch. 

Whatever  variety  of  suture  be  adopted,  the  threads  should  be 
allowed  to  remain  until  complete  cicatrisation  has  taken  place ;  for, 
in  removing  them  before  this  result  takes  place,  there  may  be  danger 
of  producing  an  entire  failure  of  the  operation,  or  of  leaving  a  small 
fistulous  passage,  which  is  very  troublesome  to  heal.  Union  by  the 
first  intention  must  not  be  counted  upon. 
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OPUUTIONB  UPON  THX  ^AOINA. 

Ist  VedcfHKiLffinal  fistulcB, — We  cannot  give  an  account,  at  length, 
of  the  various  methods  which  have  heen  proposed  for  the  treatment 
of  this  painful  and  disgusting  affection.  Were  we  to  do  so,  it  would 
only  serve  to  show  the  unsatisfactory  character  of  nearly  all  of  them. 
A  fortunate  idea,  derived  from  the  ancient  practice,  has  been  lately 
brought  forward  by  Jobert,  which  enables  us  to  consign  to  the  surgical 
anenal  as  curiosities,  a  great  variety  of  instruments,  no  longer  of  use, 
but  which  will  remain  as  testimonials  of  the  efforts  of  modem  surgery 
to  cure,  or  relieve,  a  miserable  condition,  considered  beyond  the 
reeouroes  of  science,  until  J.  L.  Petit,  and  Desault,  followed  by  some 
Off  the  German  surgeons,  again  drew  the  attention  of  the  profession  to 
tlie  subject. 

The  treatment  of  J.  L.  Petit  was  limited  to  the  introduction  of  a 
ample  plug  into  the  fistulous  passage  through  the  vagina.  This  was 
fbond  to  be  more  troublesome  than  useful,  particularly  when  combined 
with  the  truss  which  was  added  by  Desault  Malagadi,  Roux,  Lalle- 
mand,  and  Naegel6  first  pared  off  the  edges  of  the  fistula,  and  then 
brought  them  together  by  the  simple,  the  quill,  or  the  loop  suture 
Ck>lombat  uses  the  whip  or  furrier's  suture  for  the  same  purpose. 
Lallemand,  Caubet,  Laugier,  and  others,  have  invented  an  infinite 
variety  of  forceps,  hooks,  etc.  All  of  these  methods  and  instruments 
are  insufiScient,  the  disease  still  remaining,  if  not  augmented  afier 
their  employment,  or  perhaps  changed  into  another  of  similar  cha- 
raoter.  To  this  class  we  must  also  add  the  cauterisation  and  oblite- 
ration of  the  vagina,  as  proposed  by  Vidal.  To  cauterise  the  edges  of 
a  fistula,  the  surgeon  introduces  the  univalve,  or  Dupuytren's  flute- 
beaked  speculum  into  the  vagina,  and  then  applies  the  actual  cautery, 
or  the  caustic  (usually  the  nitrate  of  silver),  upon  the  fistula  when 
£urly  exposed.  The  caustic  is  securely  fastened  to  the  extremity  of 
the  caustic  holder,  or  held  at  right  angles  in  a  pair  of  forceps.  What 
ia  the  result  of  its  application  f  If  the  fistula  be  very  small,  we  may 
occasionally  succeed  in  closing  it;  but  a  fisiilure  is  generally  the  result, 
and  insteac^  of  determining  an  adhesive  inflammation,  an  eschar  is 
produced  which  transforms  a  small  opening  into  a  large  one. 

Vidal  adopts  a  species  of  plastic  operation ;  he  proposes  to  close 
the  orifioe  of  the  vagina  by  paring  off  its  edges,  and  then  bringing 


tbem  together  by  meati«  of  Butur**s;  but,  as  Sedillot  remarks,  Urn 
makes  tb«  vagina  a  bratieh  of  Ibe  bladder ;  andp  admitting  tbe  iuccess 
of  tbe  operation,  tbe  genital  functions  are  also  destroyed,  and  tlie 
woman  i«  exposed  to  other  accidenU,  for  tb*  menstni&l  fluid  must 
I7,  »ft«r  flowing  into  tbe  vagina,  remain  there,  until  it  ftuo- 
I  In  escaping  into  tbe  bladder-,  and  is  expelled  thence  through 
the  urethra,  which  i«  the  only  po^ble  issue  from  an  organ  which  can 
never  completely  empty  iteelf  through  such  apasfiage*  This  operation 
ha&  only  been  performed  twice,  and  cannot,  therefore,  be  judged  by 
iti  results ;  the  first  operation  failed  ;  tbe  patient  died  after  the  second, 
ludging  it  favorably,  and  admitting  tbe  obliteration  of  tbe  vagina  to 
b«  poflftibl^  W6  Bfe  forced  to  consider  such  an  operation  as  a  last 
fwonrce*  applicable  only  to  cases  where  there  is  a  large  perforation, 
and  to  women  who  hare  passed  the  critical  period. 

We  shall  now  proceed  to  d*^cril»e  the  methods  of  Jobert  de  Lam- 
bfllle  t  elylToplaaty  ard  cystojilasty,  by  aliding  the  flap. 

BliftTopl4iMty, — This  is  an  anaplastio  operation,  which  con^iata  ia 
dotting  the  fistula  by  means  of  a  cutaneous  flap  taken  from  the  labia 
majora,  or  even  from  the  thigh  (plate  82,  fig,  6). 

The  edges  of  tho  fiMulfl-  being  previously  paned  off,  the  labium  of 
the  side  from  which  the  flap  is  to  be  cut,  is  put  upon  the  stretch,  and 
a  flap  of  the  proper  size  is  circumscribed  by  two  incision*,  which  are 
united  angularly,  or  by  a  third  serai-lunar  incision  \  this  flap  muist  be 
long  enough  not  only  to  cover  the  fistula,  but  also  to  reaist  retraction. 
The  flap  should  be  disAected  up,  so  that  its  pedicle,  or  base,  wili  be  as 
near  as  possible  to  the  vagina.  The  surgeon  is  sometiraea  obliged  to 
carry  his  incisions  down  upon  tbe  thigh  to  get  a  flap  long  enough  to 
cover  the  fii^tula;  great  caution,  however,  in  this  respect  should  be 
observed,  particularly  in  fot  women  ;  for  the  cutaneous  flap,  with  its 
cellnlp-adipose  tissue,  may  be  so  thick  as  to  be  diflicuU  of  introduce 
tion,  and  without  this  tissue  it  would  be  liable  to  gangrene. 

The  flap  is  then  dissected  up  as  far  as  the  pedicle,  which  ought  to 
be  of  a  preper  si^e  and  thii-ktiess^  to  enable  the  skin  to  retain  its 
vitality.  A  waxed  thread  is  now  passed  through  the  top  of  the  flap, 
when  it  is  introduced  and  fastened  in  its  proper  location  by  two  points 
of  suture.  These  two  steps  of  the  operation  are  fiornew^at  difficult, 
especially  if  the  fistula  be  high  up  in  the  vagina.  The  surgeon  com- 
mences by  folding  the  flap  in  the  middle,  then,  introducing  a  female 
catheter  through  the  uiethra,  he  htin^  its  extremity  out  at  the  fistula, 
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■id  paning  botti  eod»  of  the  waxed  thread  through  the  eyes  of  the 
eatheter,  he  withdraws  the  httter,  and  with  it  the  thread  which  had 
keen  paaaed  through  its  eye^  Then,  drawing  moderately  upon  the 
tlnead,  and  at  the  same  time  pushing  the  flap  gently  into  the  orifice 
of  the  Tagina,  and  then  into  the  vagina  itself  he  finally  succeeds  in 
applying  it  upon  the  fistula.  To  fiisten  it,  the  left  index  index  finger 
k  applied  to  one  of  the  angles  of  the  fistula,  and  serves  as  a  con- 
ductor for  a  curved  needle,  or  a  needle-holder  armed  with  a  thread ; 
die  needle  is  thrust  at  oace  through  the  vesico-vaginal  septum  and 
the  flap,  and  then  brought  out  externally  with  a  pair  of  forceps.  A 
MTw  thread  is  now  inserted  in  the  needle,  and  a  similar  suture  is  made 
ill  the  other  angle  of  the  fistula.  The  necessity  of  introducing  a 
sotore  in  each  angle  of  the  fistula  will  at  once  be  recognised,  if  it  be 
denrable  to  apply  the  flap  to  its  bleeding  edges.  In  most  cases,  a 
double  knot  will  answer  the  purpose  of  fastening  the  flap  in  its  proper 
position,  but,  if  necessary,  a  knot-tyer  may  be  used. 

The  woman  is  laid  upon  a  bed,  and  a  catheter,  to  be  permanently 
retained,  is  introduced  into  the  bladder,  with  great  caution,  so  as  to 
avoid  injuring  the  flap.  This  catheter  must  be  carefully  watched,  to 
see  that  it  is  not  stopped  up  or  disarranged,  and  also  that  no  urine 
escapes  to  wet  the  patient  or  the  bed. 

Six  or  seven  days  after  the  operation,  the  threads,  whose  ends  have 
been  allowed  to  remain  in  the  vagina,  will  begin  to  loosen ;  the  flap 
will  gradually  adhere  more  closely  to  the  edges  of  the  fistula ;  but 
to  prevent  all  probabilities  of  gangrene  taking  place,  Jobert  advises 
the  surgeon  not  to  cut  the  pedicle  before  the  fortieth  day,  or  there- 
abouts. 

Gerdy's  operation  for  the  same  purpose,  is  apparently  more  simple, 
but  is  really  more  difficult  of  execution,  as  are  all  the  methods  of 
introducing  sutures  which  have  been  devised  previous  to  this  of 
ejstoplasty. 

Oerdy  dissects  up.  the  vaginal  mucous  membrane  on  each  side  of 
the  fistula,  then  brings  the  bleeding  edges  of  the  two  fiaps  together, 
and  fiwtens  them  by  sutures. 

If  there  be  too  much  drawing  upon  the  flaps,  incisions  may  be 
made  in  the  mucous  membrane  a  little  distance  from  them. 

Oyttqplasty, — Jobert's  second  method  is  founded,  essentially,  upon 
the  anatomical  arrangement  already  pointed  out,  that  is  to  say,  upon 
like  relations  between  the  uterus,  the  bladder,  and  the  peritoneum.    It 
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will  be  remembered,  tbat  the  peritoneum  does  not  extend  down  so 
far  between  the  bladder  and  uterus,  as  between  the  rectum  and 
uterus,  and,  in  consequence  of  this,  thi^  the  neck  of  the  uterus  and 
the  posterior  wall  of  the  bladder  are  only  separated  from  each  other 
by  a  very  loose  bellular  tissue,  which  allows  these  two  organs  to  be 
isolated  for  about  an  inch  in  extent.  Jobert  has  taken  advantage  of 
this  fact,  to  obviate  the  traction  which  might  otherwise  cause  the 
threads  to  cut  through  the  lips  of  the  fistula. 

This  operation  requires  a  considerable  number  of  instruments.  A 
cylinder  of  wood,  with  a  very  large  deep  groove,  or  a  univalve 
speculum,  Museux  forceps,  sharp  and  probe-pointed  bistouries,  curved 
and  straight  scissors,  long  and  strong  forceps,  curved  needles,  the 
spear-pointed  spring  catheter  of  Lewzinski,  or  Deyber,  threads,  a 
female  catheter,  one  or  more  syringes  filled  with  water,  and  sponges 
fastened  to  rods.  * 

The  apparatus  being  properly  arranged,  the  operation  is  com- 
menced. The  patient  is  laid  upon  her  back,  with  her  legs  separated. 
The  speculum  being  introduced,  the  surgeon  uses  it  to  depress  the 
posterior  wall  of  the  vagina,  so  as  to  show  the  position  of  the  neck  of 
the  uterus ;  then  sliding  the  left  index  finger  along  the  anterior  wall 
of  the  vagina,  he  uses  it  as  a  guide  for  Museux's  forceps,  with  which 
he  seizes  the  sides  of  the  neck  of  the  uterus,  if  the  fistula  be  longitu- 
dinal ;  but  if  the  latter  be  transverse,  he  catches  the  neck  before  and 
behind,  taking  care,  however,  not  to  seize  the  anterior  insertion  of  the 
vagina  with  the  uterine  neck.  The  forceps  being  firmly  fixed,  the 
speculum  is  withdrawn,  and  moderate  traction  is  made  upon  the 
neck,  so  as  to  bring  it  down  as  much  as  possible.  If  the  first  pair  of 
forceps  should  not  prove  suflScient  for  this  purpose,  others  must  be 
inserted.  When  the  neck  of  the  uterus  has  been  satisfactorily 
depressed,  a  final  exploration  of  the  fistula  ought  to  be  made,  either 
by  introducing  the  catheter  into  the  urethra  and  bringing  its  point 
out  through  the  fistula,  or  by  injecting  the  bladder. 

The  great  advantage  of  this  last  step  of  the  operation  is  to  show 
the  surgeon  the  exact  position  of  the  fistula.  To  effect  this  result 
more  completely,  which  sometimes  fails  in  consequence  of  the  resist- 
ance of  the  uterus  to  all  attempts  to  depress  it,  and  especially  to  pre- 
vent the  traction  which  would  otherwise  be  made  upon  the  superior 
lip  of  the  fistula,  the  surgeon  makes  a  transverse,  semi-lunar  inci- 
sion, which  detaches  the  vagina  from  ita  insertion  into  the  neck  of 
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the  uterus;  by  doing  so,  he  arrives  at  the  cellular  layer,  lying 
between  the  bladder  and  the  uterine  neck,  when,  by  a  slow  and 
careful  dissection,  keeping  as  close  as  possible  to  the  anterior  aspect 
of  the  neck,  and  even  dividing  its  superficial  fibres,  if  necessary,  he 
isolates  these  two  organs.  Malgaigne,  however,  as  a  general  rule, 
considers  it  better  to  reserve  this  step  until  the  conclusion  of  the 
operation,  because  it  is  then  alone  that  the  surgeon  can  appreciate 
the  amount  of  traction,  and  is  therefore  better  able  to  decide  upon 
the  extent  of  the  incision  and  dissection  required.  There  are  good 
arguments  in  favor  of  making  the  incision  at  either  stage  of  the  opera- 
tion ;  when  made  as  Jobert  advises,  it  facilitates  the  depression  of  the 
uterus ;  made  later,  its  extent  can  no  doubt  be  more  accurately  propor- 
tioned, although,  in  fact,  the  traction,  which  is  so  much  feared,  does  not 
take  place  immediately,  but  by  degrees,  as  the  inflammation  which 
succeeds  the  operation  becomes  developed ;  it  seems,  therefore,  pre- 
ferable to  make  this  incision  early,  especially  when  the  uterus  resists 
yery  strongly  the  efforts  made  to  depress  it.  The  dissection  being 
made,  the  sponge  is  used  to  absorb  the  blood  which  escapes,  or  it  is 
washed  away  by  the  current  of  fresh  water ;  the  surgeon  now  seizes 
the  edges  of  the  fistula,  one  after  the  other,  with  a  pair  of  mouse- 
toothed  forceps,  and  pares  them  off  with  a  probe-pointed  bistoury. 

If  the  fistula  be  transverse,  the  surgeon  ought  to  commence  first 
with  the  posterior  border,  which,  from  its  more  depending  position, 
would  otherwise  be  masked  with  the  blood  flowing  from  the  anterior 
border.  The  entire  thickness  of  the  vesico-vaginal  septum  should  be 
pared  off,  and  if  any  of  the  tissues  are  indurated,  they  must  be  entirely 
removed. 

The  points  of  suture  are  now  inserted.  Jobert  frequently  uses 
Deyber's  spear-pointed  spring  canula  for  introducing  the  threads. 
But  the  management  of  the  instrument  is  very  complicated,  and  it  is 
by  no  means  indispensable.  When  the  edges  of  the  fistula  are  pared 
off,  the  wound  is  usually  large  enough  to  allow  the  introduction  of 
the  finger  into  the  bladder,  which  can  then  be  used  to  guide  the  nee- 
dle. The  surgeon  ought  always  to  prefer  this  method,  which  is  much 
more  simple,  and  allows  him  to  assure  himself  that  the  needle  has 
been  carried  through  the  entire  thickness  of  the  septum,  which  is 
sometimes  very  great.  The  needle,  armed  with  the  thread,  is  passed 
through  one  lip  into  the  bladder,  and  then  carried  through  the  other 
lip,  and  brought  out  into  the  vagina,  the  same  manoeuvre  being 
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t«pft«J«d  £B  often  afi  tliere  ^re  poiiit&  of  auture  to  be  inseridl*  If  tJ^e 
are  such  ns  to  require  the  m&  of  the  «p{*ar-poinUHl  ftpriag 
tTf  it  muat  ba  introdoci^d  through  the  tindlhra  into  the  bWder, 
•0  thmt  iti  extremity  can  h^  brought  in  coDta£:t  with  one  of  the  lip&oi 
tba  woand,  whea  the  ape^r  poitit^  armed  witti  &  thri^d,  being  spruogi 
ii  piMiM  through  the  lip ;  one  end  of  the  throad  i*  now  difiengsgeU, 
md  the  poiot  being  drawn  back  into  ila  ali^th^  is  ag^in  applied  to 
&e  otbef  lip^  and  being  sprung,  both  end*  of  the  thread  are  carritd 
ituwa  into  the  vagina.  Bj  either  of  the^e  methods,  both  lips  of  the 
fistula  are  included  between  Joop  of  thre^,  the  number  being  pro- 
portioned to  the  extent  of  the  fistuia  (plate  82,  fig-  2).  The  enda  of 
the  ligaturea  are  pulJed  gontlj  to  bring  the  lips  of  the  wannd  together, 
and  then  tied  only  moderately  tight,  for  fear  that  too  much  constric- 
tion might  prodoee  an  unusually  acute  inflammatory  reaction,  which 
wmid  Ofttoa  the  threads  to  cut  Uirougb  the  eoft  parta.  Some  traction 
m$j  acxMsionally  take  place  upon  the  anterior  tipf  which  may  be 
cibviiit«d  by  making  smitll  incisions  in  the  mucous  membrane  of  the 
ragina,  parallel  to  the  lipft  of  the  fistula. 

If  til e  operation  haa  been  thoroughly  performed,  and  the  lips  of  the 
wound  well  brought  together^  the  fiatuloua  orifice  should  be  tight 
enough  to  prevent  water,  injected  into  the  bladder,  from  escaping  into 
the  viigina.  One  end  of  each  ligature  may  now  be  cut  off  clo^  to 
the  knot,  while  the  other  is  allowed  to  hang  down  into  the  ragina, 
tteing  so  placed  that  it  can  be  easily  found  when  tlie  threads  are  to 
he  removed ;  Museux*s  forceps  are  then  removed,  the  permanent 
catheter  is  introduced  into  the  urerhra,  and  the  patient  placed  on  her 
bf'd*  Jobert  usually  places  a  plug  of  agaric  in  the  vagina ;  but  this  is 
not  indispensable.  The  hemorrhage  ia  not  to  be  feart>d  ;  and  if  a  little 
blootl  escape's,  it  can  be  easily  stopped  by  the  same  raeaixi^  which  are 
employed  for  removing  the  cloLs  from  the  vagina ;  an  ooKing  of  blood 
can  be  easily  stopped  by  a  few  injections  of  cold  water. 

In  the  course  of  eight  or  ten  days,  cicatrisation  is  far  enough 
aqvanced  to  justify  the  removal  of  tlie  ligatures,  which  ii  effected  by 
depr*  ssing  the  uterus  a  second  time,  and,  using  the  ends  hanging 
down  in  the  vagi d a  as  guidea^  cutting  the  knots  and  withdrawing 
them. 

This  operation  Ijas  been  frequently  performed  with  success,  and 
even  failures,  as  some  believe,  do  not  prwluce  an  enfeebling  of  the 
urethra,  which  would  give  riae  to  in  cob  tine  nee  of  urine,  but  are  really 
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imperfect  cures,  the  fistula  being  only  diminished.  In  such  ciuses, 
cauterisation,  or  better  still,  a  new  suture,  will  sometimes  effect  a  per- 
fect cure. 

[The  text  shows  us  all  that  French  surgery  (indeed,  I  may  safely 
say,  European  surgery)  has  achieved  for  this  very  troublesome  affec- 
tion. 

It  literally  amounts  to  nothing,  because  there  are  no  broad  princi- 
ples of  treatment  laid  down,  and  no  successes  demonstrated. 

It  is  otherwise  with  American  surgery.  The  labors  of  our  country- 
man. Dr.  J.  Marion  Sims,*  leaves  nothing  to  be  desired  in  the  treat- 
ment of  this  heretofore  incurable  affection. 

He  lays  claim  to  originality : 

1st  For  the  discovery  of  a  method,  by  which  the  vagina  may  be 
thoroughly  explored,  and  the  operation  easily  performed. 

2d.  For  the  introduction  of  a  new  suture  apparatus,  which  he  terms 
the  "  clamp  suture,"  and 

8d.  For  the  invention  of  a  self-retaining  catheter. 

According  to  his  method  of  exploring  the  vagina,  the  patient  is 
placed  on  a  table,  on  the  knees,  with  the  nates  elevated,  and  the  head 
and  shoulders  depressed.  The  clothing  is  thoroughly  loosened  to 
prevent  all  compression  of  the  abdominal  parietes ;  the  knees  sepa- 
rated six  or  eight  inches,  and  the  thighs  at  right  angles  with  the 
table. 

An  assistant,  standing  on  either  side  of  the  patient,  lays  a  hand  in 
the  fold,  between  the  glutei  muscles  and  the  thigh,  the  ends  of  the 
fingers  extending  quite  to  the  labia  majora ;  then,  by  simultaneously 
pulling  the  nates  upwards  and  backwards,  the  os  externum  opens,  the 
pelvic  and  abdominal  viscera  all  gravitate  towards  the  epigastric  region, 
the  air  rushes  into  the  vagina,  and  pressing  with  a  weight  of  fifteen 
pounds  upon  the  square  inch,  stretches  this  canal  out  to  its  utmost 
limits.  To  facilitate  the  view  of  the  parts,  a  concave  reflector,  called 
the  "  lever  speculum,"  is  introduced,  and  held  by  the  assistant  on  the 
light  of  the  patient,  in  such  a  manner  as  to  elevate  the  sphincter,  sup- 
port the  recto-vaginal  septum,  and  reflect  light  on  the  base  of  the 
bladder. 

The  "  clamp  suture  "  constitutes  our  countryman's  second  claim  to 
origiiudity. 

*  Am.  Jour.  Hed.  Sci.,  January,  18«$3. 
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"  Sutures,"  says  be,  "  all  serve  the  same  general  purpose,  viz. :  the 
bringing  and  holding  together  parts  to  be  united.  They  are  variously 
named,  according  to  circumstances — as  the  Interrupted,  because  it  is 
solitary — ^the  Continued,  because  a  plurality  of  them  are  joined 
together — the  Quilled,  because  of  the  peculiar  method  of  securing  it — 
and  the  Twisted,  for  a  similar  reason. 

"The  one  that  I  use  for  closing  vesico-vaginal  fistulas,  I  have 
termed  the  '  Clamp  Suture,'  because  of  its  peculiar  method  of  action. 
Thus,  if  the  profession  allow  me  to  introduce  a  new  suture  apparatus 
by  its  most  appropriate  name,  we  shall  then  have,  in  general  use, 
sutures  named 

"  1st  According  to  their  relation,  the  Interrupted  and  Continued. 
"  2d.  According  to  the  method  of  securing  them,  the  Quilled  and 
Twisted — and 
"  3d.  According  to  its  method  of  action,  the  Clamp  Suture, 
"  As  all  sutures  are  but  modifications,  one  of  another,  so  is  the 
Clamp  a  modification  of  the  Twisted," 

The  clamp  suture  is  composed  of  small  annealed  silyer  wire,  fastened 
to  cross  bars  of  lead  after  the  manner  of  the  quilled  suture.  The  wire 
is  drawn  down  to  about  No.  32.  The  clamps  or  cross  bars,  perforated 
at  suitable  distances  for  the  passage  of  the  wires,  are  very  small,  vary- 
ing in  diameter  from  one  to  two  lines,  according  to  the  peculiarities 
of  the  case  requiring  the  operation.  They  are  made  of  silver  or  lead. 
Dr.  Sims  always  uses  lead,  as  it  is  easily  adjusted  to  every  case. 

Properly  applied,  this  suture  never  ulcerates  out,  having  always  to 
be  removed  by  scissors,  hook,  and  forceps.  It  lies  innocuously  in  the 
tissues  for  an  indefinite  period,  producing  no  irritation  whatever.  It 
is  not  removed  under  twelve  or  fifteen  days — but  remains  intact,  till 
the  line  of  union  is  perfectly  consolidated.  If  removed  too  soon,  there 
is  danger  of  the  cicatrix  yielding  to  the  traction  on  the  parts. 

When  the  operation  is  completed,  the  patient  is  put  to  bed,  and 
the  self-retaining  catheter  introduced,  which  keeps  the  bladder  eflfect- 
ually  drained..  She  is  not  allowed  to  assume  the  erect  posture  for 
a  fortnight,  is  kept  on  a  light,  unirritating  diet,  such  as  tea,  crackers, 
toast,  etc.,  with  suitable  doses  of  some  of  the  various  forms  of  opium 
twice  in  the  twenty-four  hours,  for  the  purpose  of  insuring  a  con- 
stipated state  of  the  bowels.  Dr.  Sims  says  he  has  often  seen  this  con- 
stipation continued  for  three,  and  in  some  instances  for  four  weeks, 
without  any  inconvenience,  and  that  he  never  permits  a  motion  from 
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the  bowels  under  twelve  or  fifteen  days,  if  it  is  posfdble  to  prevent  it 
He  removes  the  catheter  once  a-daj,  and  cleans  it  thoroughly.  It 
is  a  very  simple  instrument.  Its  vesical  extremity  projects  about  an 
inch  and  a  quarter  into  the  bladder,  and  curves  upwards  behind 
the  symphysis  pubis,  while  the  outer  end  has  a  counter-curve  down- 
wards, about  half  an  inch  Jbelow  the  meatus  urinarius.  Thus,  it  is 
a  self-retaining  instrument,  a  desideratum  long  sought  for,  but  never 
before  attained. 

Dr.  Sims  has  applied  the  principles  of  this  operation  successfully  in 
bad  cases  of  lacerated  perineum,  even  where  the  laceration  had 
extended  entirely  through  the  sphincter  muscle.  But,  as  he  is  pre- 
paring a  monograph  on  this  important  branch  of  surgery,  I  shall  leave 
him  to  give  the  details  of  this  beautiful  operation. 

He  has  reported  cases  of  vesico-vaginal  fistula,  successfully  treated 
by  this  method,  io  the  Amer.  Med.  Monthly  (February  and  April, 
*54),  in  the  New  York  Med.  Times  (May,  '54),  and  elsewhere,  all 
illustrating  some  of  the  peculiarities  of  individual  cases,  while  the 
great  principles  of  treatment  are  broadly  laid  down  in  his  paper  above 
alluded  to. 

The  ^  clamp  suture"  has  been  successful  in  the  hands  of  other 
American  surgeons,  amongst  whom  may  be  mentioned,  Dr.  Mussey,* 
of  Cincinnati ;  Dr.  Charles  Bell  Gibson,f  of  Richmond ;  Dr.  Holmes,^ 
of  Mississippi ;  Dr.  N.  Bozeman,§  of  Montgomery  Ala. ;  Professor 
Charles  A.  Pope,  of  St  Louis,  and  Dr.  Gurdon  Buck,)  of  New  York. 

The  uniform  success  attending  this  operation  entitles  us  to  speak  of 
it  in  no  measured  terms;  and  we  cannot  but  indulge  a  feeling  of 
national*  pride  when  we  compare  its  brilliant  results  with  the  meagre 
efforts  of  European  surgery. 

While  on  the  subject  of  the  "  clamp  suture,"  ii  may  be  profitable 
to  mention  the  fact,  that  Dr.  Sims  entirely  ignores  silk  as  a  suture, 
using  the  silver  wire  instead.  Silk,  he  says,  acts  as  a  seton,  irritating 
and  poisoning  the  parts,  and  must  be  removed  before  union  is  always 
firm  enough  to  resist  the  traction  of  the  flaps,  or  co-apted  edges  of  the 
wound,  while  silver  remains  in  situ,  for  an  indefinite  period,  without 

•  Am.  Jour.  Med.  Soi.,  October,  1853. 

t  Stethoscope,  Augiut,  1853. 

I  N.  0.  Med.  and  Surg.  Jour.,  November,  1853. 

i  N.  0.  Med.  and  Surg.  Jour.,  May,  1854. 

I  N.  T.  Med.  Times,  October,  1854. 
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producing  tbe  least  inflammation  or  Buppmration.  Like  lead,  it 
becomes,  as  it  were,  sacculated,  producing  no  irritant  or  poisonous 
effect.  Dr.  S.  has  applied  it  to  erery  conceivable  purpose  as  a  suture. 
Besides  the  affections  abo^e  alluded  to,  he  has  used  it  with  the  clamp 
in  urethral  and  perineal  fistulae  in  the  male ;  and  also,  with  the  most 
perfect  success  in  cleft  palate. 

He  has  used  the  interrupted  silver  suture  in  hare-lip,  and  lauds  it 
particularly  in  all  operations  about  the  lips,  nose,  and  eye-lids.  In 
plastic  surgery  he  has  found  the  greatest  advantage  from  the  silver 
suture.  Suffice  it  to  say,  that  he  recommends  it  in  all  cases,  whether 
in  amputations  or  in  minor  surgical  operations.  When  used  as  an 
interrupted  suture,  the  wires  are  placed  dose  enough  to  hold  the 
edges  of  the  wound  in  exact  apposition,  without  the  slightest  gaping. 
It  matters  not  how  many  are  required  for  this  purpose ;  they  are  to  be 
applied.  The  surgeon  is  to  remember  that  they  are,  in  themselves, 
'  perfectly  harmless.  Dr.  S.  informs  me,  that  after  amputation  of  the 
leg,  or  breast,  he  has  often  applied  seventeen  or  eighteen  silver  sutures, 
all  of  which  were  allowed  to  remain  twelve  or  fifteen  days,  and  some 
a  longer  time  ;  not  a  wire  being  removed  till  the  union  of  the  wound 
was  complete,  and  the  parts  perfectly  consolidated. 

The  application  of  such  a  number  of  sutures  is  a  little  tedious,  but 
when  it  is  remembered  that  a  wound  once  dressed  in  this  way  gives 
comparatively  no  trouble  afterwards,  it  must  be  conceded  that  it  is  a 
great  improvement  on  the  silk  suture. — Ed.] 

.  2d.  The  vagina  may  be  the  seat  of  two  other  kinds  of  fistulae, 
which  surgery  attempts  to  cure.  One  of  these  may  be  a  solution  of 
continuity  in  the  septum,  between  the  rectum  and  vagina,  causing  a 
recto-vaginal  fistula ;  in  the  other,  a  morbid  communication  is  some- 
times established,  between  a  portion  of  the  intestine  lying  above  the 
rectum,  and  the  vagina,  constituting  an  entero-vaginal  fistula. 

Recto-vaginal  fistula. — The  rules  which  have  been  already  laid 
down  for  the  treatment  of  vesico- vaginal  fistulas  are  equally  appli<^- 
ble  to  this  variety  of  fistula ;  paring  off  the  edges  and  bringing  them 
together,  cauterisation,  and  the  suture,  may  be  employed.  A  kind  of 
suture,  very  similar  to  that  of  cystoplasty,  can  also  be  used,  the  edges 
of  the  fistula  being  pared  off  and  brought  together  by  points  of  inter- 
rupted suture ;  incisions  may  be  made  on  each  side  parallel  to  the 
larger  axis  of  the  fistula.  This  is  a  new  application  of  the  rule  of 
Celsus,  Franco,  and  Dieffenbach.     (Plate  82,  firr.  4  and  4  bis) 
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Finally,  as  a  last  resource,  after  a  previous  failure,  ttc  may  adopt 
Saucerotte*s  method,  who,  having  failed  with  the  suture,  divided  the 
whole  of  the  inferior  portion  of  the  recto-vaginal  septum,  and  then 
performed  the  operation  of  perineoraphj. 

Entero-vaginal  fistula. — Surgery  avails  but  little  in  the  treatment 
of  this  variety  of  fistulae.  Two  operations,  by  two  different  methods, 
have  been  tried  in  such  cases,  but  both  of  the  patients  died.  In  the 
first,  Roux  opened  the  abdomen,  and  after  trying  to  separate  the 
vagina  from  the  portion  of  intestine  which  communicated  with  it,  he 
attempted  to  invaginate  it  into  the  portion  below  it  At  the  autopsy, 
it  was  ascertained,  although  there  was  nothing  to  indicate  it  during 
life,  that  instead  of  invaginating  that  part  of  the  intestine  in  which 
the  fistula  was  situated,  into  the  inferior  portion  of  the  colon,  it  had 
been  inserted  into  the  superior  portion.  In  the  other  case,  Casamayor 
tried  the  following  method,  which  is  much  more  simple  as  well  as 
leas  dangerous : 

The  operation  was  performed  with  a  peculiar  instrument,  a  sort  of 
enterotome,  similar  to  that  of  Dupuytren,  consisting  of  two  stems, 
articulated  like  a  pair  of  forceps,  about  seven  inches  in  length,  each 
of  which  was  provided  with  an  oval  plate,  nine  lines  in  length,  by 
five  in  width.  One  of  these  stems  was  introduced  into  the  vagina, 
and  carried  through  the  fistula,  as  far  as  the  intestine  above ;  the 
other  was  introduced  by  the  rectum,  until  it  was  opposite  the  first 
The  two  plates  were  thus  separated  from  each  other  only  by  the  walls 
of  the  intestine,  and  the  rectum,  which  lay  in  contact  with  each  other. 
The  opposing  surfaces  of  the  plates  were  slightly  notched,  so  that 
their  hold  would  be  more  secure.  The  two  branches  being  then 
brought  together,  the  intestinal  walls  were  firmly  compressed.  By 
this  constriction,  an  attempt  was  made  to  produce  a  slough,  which, 
making  a  communication  between  the  two  portions  of  intestine,  would 
furnish  a  new  passage  for  the  fecal  matter.  It  is  to  be  regretted  that 
AD  attack  of  pneumonia  carried  off  the  patient,  and  thus  rendered  such 
a  well-designed  operation  useless. 


Plate  LXXXm 

OPERATIONS     FOB     UTERINE    POLYPI,    AND    PROLAPSUS 

UTERI. 

Fig.  1.  Ligature  of  a  polypus — A,  the  polypus ;  6,  a  blunt  gorget 
held  by  an  assistant,  for  the  purpose  of  separating  the  polypus  from 
the  wall  of  the  vagina,  and  to  assist  the  action  of  the  Museux  forceps, 
c?,  while  at  the  same  time  it  facilitates  the  carrying  of  the  ligature 
around  the  pedicle  by  the  ligature  holders,  c',  the  ends  of  the  ligature 
being  already  attached  to  the  knot-tyer,  c ;  u,  the  meatus ;  b\  the 
fingers  of  an  assistant ;  P,  the  anus. 

Fig.  2.  Torsion  of  a  polypiLS, — A,  the  polypus;  B,  forceps 
embracing  the  pedicle  of  the  polypus ;  P,  the  anus ;  w,  the  meatus ;  c, 
the  torsion  forceps. 

Fig.  3.  Excision  of  a  polypus, — A,  the  polypus ;  P,  the  anus ;  /  /, 
the  labia  majora  separated  by  the  fingers  of  assistants,  h  h' ;  m,  the 
meatus ;  t  tj  Museuj;'s  forceps  drawing  down  the  polypus,  wliose  pedi- 
cle is  already  partially  divided  with  a  pair  of  strong  scissors. 

Fig.  4.  Obliteration  of  the  vaginc^. — A,  the  prolapsed  vagina ;  6, 
the  neck  of  the  uterus ;  P,  the  anus ;  I  Z,  the  labia  majora ;  m,  the 
meatus ;  s  s,  the  internal  aspect  of  the  labia  majora,  which  have  been 
pared  off  to  the  level  of  the  orifice  of  the  vagina ;  c  c  c,  loops  of  thread 
which  have  been  carried  through  the  labia  majora  at  that  portion 
which  has  been  pared  oflf;  c?  rf  (f,  their  extremities  on  the  opposite 
side. 

Fig.  4  bis.  A  case  of  prolapsus  of  the  uterus  and  vagina, — u,  the 
meatus ;  /  /,  the  labia  majora ;  A,  the  vagina  drawn  out  through  the 
labia  majora  by  the  uterus,  the  neck  b  being  seen  externally ;  P,  the 
anus. 

Fig.  4  ter.  Method  of  Fricke^  of  Hamburg  (episioraphy). —  The 
operation  concluded. — /  /,  anterior  portion  of  the  labia  majora ;  P,  the 
anus;  B  13,  quills  introduced  into  the  loops  of  thread,  c  c  c^  th< 
extremities  of  which,  d  d  d^  are  tied. 
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Fio.  5.  Antero-posierior  median  section,  showing  the  method  of  apply- 
ing the  air  pessary — ^A,  the  uterus  forced  up  by  the  globe,  B,  which 
has  been  introduced  into  the  vagina ;  e,  the  rectum ;'  d,  the  recto-vagi- 
nal septum ;  Uy  the  meatus ;  c,  the  vagino-vesical  septum ;  by  the  blad- 
der; Xy  the  stop-cock,  which  permits  or  closes  all  communication 
between  the  vaginal  globe,  B,  and  the  external  globe  B',  which,  when 
compressed,  empties  itself  and  fills  the  other. 

OPBRATIONS   UPON    THE   UTSRU8. 

1st  Operations  for  uterine  polypi, — ^This  is  not  the  place  for  an 
extended  pathological  examination  of  uterine  polypi ;  for  the  surgeon 
rarely  bases  his  choice  of  operations  upon  their  pathological  state,  but 
rather  upon  their  consistence,  volume,  and  the  presence  or  absence  of 
a  pedicle.  To  the  operator,  vesicular  and  cellulo-vesicular  polypi 
form  but  a  single  group ;  the  same  may  be  said  of  fibrous  polypi,  and 
those  consisting  of  hypertrophied  tissue ;  these  details  must  therefore 
be  looked  for  in  a  treatise  on  surgical  pathology,  or  pathological 
anatomy. 

MODES    OF    OPBRATINO. 

There  are,  at  least,  six  different  methods  which  have  been  proposed 
for  the  cure  of  uterine  polypi.  Of  these  six  methods,  three  are  very 
.rarely  employed ;  their  performance  is  very  simple.  They  are,  cau- 
terisation, crushing,  and  torsion.  The  other  methods,  avulsion,  the 
ligature,  and  excision,  are  more  important. 

Cauterisation  was  highly  extolled  by  the  ancients,  but  it  is  now 
almost  entirely  abandoned  ;  the  mode  of  operating  is  very  similar  to 
that  which  has  been  already  described  for  cauterising  the  neck  of  the 
uterus ;  it  is  performed  either  with  caustics,  or  the  actual  cautery. 

Crushing, — Recamier  having  a  case  of  a  small  and  very  soft  poly- 
pus, introduced  his  finger  into  the  neck  of  the  uterus,  and  pressing 
the  polypus  between  his  finger  and  the  substance  of  the  uterine  neck, 
succeeded  in  crushing  and  extracting  it.  His  example  might  be 
imitated  under  similar  circumstances.  If  the  polypus  be  of  large  size, 
but  soft,  the  surgeon  may  make  strong  compression  upon  it  with  a 
pair  of  forceps,  to  diminish  its  volume,  and  may,  as  Recamier  and 
Dapuytren  once  did,  succeed  in  destroying  it  almost  entirely,  by  com- 
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bining  pressure,  crushing,  and  atubioil.  Th^  p6]fpns  treated  ill  t&is 
way  was  very  large  and  consistent,  and  Cotild  ttot  be  «ietfactod  hi  $xty 
other  way.  These  surgeons  tore  it  away  in  pieces,  with  Masem's 
forceps  and  the  fingers,  until  (he  t^miiinder  Wte  feduoed  to  a  khid  Of 
pulp  which  was  carried  otf  by  suppuration. 

Torsion, — Torsion,  as  well  as  ctlishing,  is  only  a  spedleB  of  amkncNi. 
The  polypus  being  seized  and  put  ^ftongly  ofk  the  stretch  With  ih» 
forceps,  an  attempt  is  made  to  twist  its  pedicle,  in  precisely  the  same 
way  as  the  operation  is  performed  for  nasal  polypi  If  the  polypus  is 
soft,  it  will  yield  more  to  the  traction  than  the  torsion ;  but  if  it  is 
hard,  and  the  pedicle  large,  it  r^ists,  and  itt  such  caMS  it  is  net  the 
polypus  alone  which  is  twisted,  but  the  entire  utetus. 

Avulsion, — ^This  method  is  still  very  iinperfect,  and  is  oaly  per- 
formed upon  polypi  of  a  slight  degree  of  consistence.  The  index 
finger  is  introduced  into  the  vagina  until  it  reaches  the  polype  the 
forceps  are  slid  along  it,  the  pofypus  seized,  and  by  combined  U^ctiofi 
and  torsion,  sometimes  the  whole,  but  usually  only  a  part  of  it,  is 
torn  away.  The  operation  is  continued  until  the  whole  is  extracted. 
Malgaigue  describes  another  method,  which  can  be  adopted  when 
there  are  several  polypi :  it  consists  in  pulling  down  the  uterus  with 
Museux's  forceps,  and  then,  with  a  curette  introduced  into  the  uterus, 
to  scrape  the  whole  of  the  internal  surface.  It  is  a  species  of  crushing, 
and,  according  to  the  author,  is  not  followed  by  hemorrhage. 

Ligature  (Plate  83,  fig.  1). — The  polypus  can  be  tied  in  the  cavity 
of  the  uterus,  in  the  vagina,  or  outside  of  the  vulva. 

If  the  tumour,  as  well  as  its  pedicle,  be  outside  of  the  vulva,  the 
operation  is  very  simple,  and  consists  in  passing  a  strong,  well-waxed 
ligature  around  the  pedicle,  then  drawing  it  as  tightly  na  possible, 
and  tying  it  in  a  double  knot.  If  the  pedicle  is  not  in  sight,  the 
polypus  can  be  pulled  down  a  little  with  the  Museux  forceps.  Finally, 
if  the  pedicle  be  too  large  to  be  strangulated  with  a  single  ligature,  a 
needle,  armed  with  a  double  ligature,  may  be  passed  through  it,  and 
the  four  ends  being  then  separated,  two  are  tied  on  each  side. 

If  the  polypus,  although  depending  beyond  the  cavity  of  the  uterus, 
be  still  retained  in  the  vagina,  an  attempt  may  be  made  to  bring  it 
out  externally  by  means  of  the  Museux  forceps,  when  it  may  be  treated 
as  afore-mentioned,  or  a  ligature  may  be  applied  to  it  in  the  vagina, 
with  the  fingers,  if  it  is  not  too  high  up,  or  with  one  or  two  knot- 
tyers,  consisting  of  two  metallic  rods,  with  a  hole  drilled  in  one  end 
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of  each,  or  tenninated  bj  claws,  as  recommeDded  by  Major,  to  receive 
file  ligature ;  or  two  metallic  tubes  through  which  the  cord  is  passed 
may  be  used.  The  woman  is  placed  as  for  the  operation  of  lithotomy ; 
an  assistant  presses  upon  the  hypogastrium,  and  the  surgeon  introduces 
the  two  first  fingers  of  the  led  hand  into  the  vagina,  and  satisfies 
himself  of  the  condition  of  the  polypus ;  then,  resting  these  two  fingers 
upon  the  posterior  wall  of  the  vagina,  he  uses  them  as  guides  for  the 
ligature  holders,  and  adjusts  the  ligature  around  the  pedicle.  The 
fingers  are  now  withdrawn,  and  a  ligature-holder  being  taken  in  each 
hand,  they  are  made  to  describe  a  demi-circumference  firom  behind 
forwards,  which  surrounds  the  pedicle  with  a  loop  of  cord.  The 
ligature-holders  may,  after  Desault*s  method,  be  introduced  in  front, 
and  one  of  them  carried  completely  around  the  pedicle,  while  (he 
other  is  held  in  its  original  position.  In  both  methods,  the  ligature- 
holders  are  brought  together  in  front  and  crossed,  which  crosses  the 
extremities  of  the  ligature ;  these  instruments  are  then  withdrawn, 
and  the  ends  of  the  ligature  are  passed  through  Graefe's  or  Sauter^s 
knotrtyer,  which  is  then  turned  around  several  times,  so  as  to  stran- 
gulate the  pedicle. 

A  very  simple  method,  invented  by  Favrot,  consists  in  using  two 
canulse,  or  gum-elastic  catheters ;  a  ligature  doubled  in  the  middle  is 
used,  the  loop  being  passed  through  one  of  the  catheters,  and  the  two 
ends  through  the  other,  the  ligature  thus  passing  from  one  to  the 
other.  The  two  cords  composing  the  ligature  are  separated  from 
each  other,  so  that  when  the  catheters  are  passed  up  the  vagina,  one 
of  the  cords  is  carried  behind  the  polypus.  £ach  of  the  catheters'  is 
then  made  to  describe  a  demi-circumference,  which  brings  them  both 
in  front,  when  the  surgeon  seizes  the  extremities  of  the  ligature  hang- 
ing out  from  one  of  them,  and  makes  strong  traction  upon  them. 
The  cord  which  had  been  separated  from  the  other,  and  which,  in 
consequence,  had  not  been  carried  behind  the  polypus,  is  more 
strongly  pulled  upon,  and,  owing  to  the  position  of  the  catheters,  is 
brought  in  front  of  the  polypus,  the  latter  being  thus  interposed 
between  the  two.  By  pulling  upon  the  extremities  of  the  ligature, 
the  loop  is  necessarily  drawn  out  of  one  of  the  catheters,  and  completely 
invests  the  polypus.  The  vacant  catheter  is  now  withdrawn,  and  a 
stylet  being  introduced  into  the  other,  the  ligature  is  fastened  to  it 
This  method,  which  is  easy  of  execution,  enables  the  surgeon  to  dis- 
pense with  special  instruments 
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8d.  If  the  polypus  is  situated  in  the  uterine  cavity,  the  ligature  is 
applied  by  means  of  knot-tyers.  There  is  one  difficulty  however,  in 
applying  a  ligature  to  a  polypus  in  this  situation;  the  liability  of 
carrying  the  instruments  in  a  wrong  direction,  and  tying  the  neck  of 
the  uterus  itself.  This  operation  is  frequently  accompanied  by  severe 
pains,  and  symptoms  which  compel  the  surgeon  to  loosen  the  ligature, 
and  even  to  forego  its  application  altogether. 

Excision, — This  operation  may  be  performed  upon  uterine  polypi, 
either  in  the  vagina  or  the  uterus.  The  method  varies  but  little,  in 
whatever  locality  the  operation  may  be  performed.  The  patient  is 
placed  in  the  same  position  as  in  the  preceding  cases,  and  the  surgeon 
introduces  into  the  vagina  a  bivalve  speculum,  or  the  left  index  finger, 
using  one  or  the  other  of  them,  as  a  guide  for  a  pair  of  strong  Museux 
forceps,  with  which  he  seizes  the  polypus,  and  brings  it  down  as  far 
as  possible,  facilitating  the  operation,  if  necessary,  by  the  insertion  of 
another  pair  of  forceps  a  little  higher  up.  The  polypus  being  drawn 
down,  so  that  the  pedicle  isjbrought  fairly  into  view,  the  latter  is 
excised  either  with  the  bistoury,  or  a  pair  of  strong  scissors  curved  on 
their  flat  surface  (plate  83,  fig.  3). 

If  the  polypus  resists  all  efforts  at  traction,  and  cannot  be  brought 
down,  a  long,  blunt-pointed  bistoury,  curved  on  its  flat  surface,  should 
be  slid  along  the  index  finger  into  the  vagina,  where  it  can  be  used  to 
divide  the  pedicle.  This  method  ought  only  to  be  adopted  for  large- 
sized  fibrous  polypi ;  for  if  the  polypus  be  small,  of  the  vesicular  or 
cellulo-vesicular  variety,  the  introduction  of  the  speculum  to  dilate 
the  vagina,  will  bring  the  tumour  fairly  into  view,  and  enable  the 
surgeon  to  divide  its  pedicle  with  the  scissors,  or  the  bistoury. 

When  the  polypus  is  situated  in  the  uterus,  an  attempt  may  be 
made  to  bring  it  down  in  the  manner  already  described,  or,  better 
still,  Lisfranc's  example  may  be  followed,  of  first  depressing  the  uterus 
itself,  by  inserting  the  forceps  into  its  neck,  and  then  pulling  down 
the  polypus.  Sometimes  the  polypus  is  too  large  to  pass  through  the 
neck,  and  the  vulva,  in  which  case,  after  Dupuytren's  example,  we 
make  an  incision  in  the  neck  and  the  perineum,  or  better  still,  adopt 
Chassaignac^s  suggestion,  and  diminish  the  size  of  the  tumour  by 
making  two  deep  incisions  which  will  allow  of  the  removal  of  a  large 
wedge-shaped  piece  of  the  polypus.  This  latter  proceeding  is  the 
more  advisable,  as  it  has  been  frequently  found  in  cases  of  nou- 
pediculated  polypi,  that  an  incision  through  the  superficial   layer. 
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which  forms  a  sort  of  envelope,  has  enabled  the  surgeon  to  enucleaet 
the  tumour. 

For  rapidity  of  execution,  excision  deserves  the  preference  which  is 
now  accorded  to  it,  since  it  was  so  generally  adopted  by  Dupuytren. 
Hemorrhage  is  the  only  complication  to  be  feared,  and  this  rarely 
fails  to  yield  to  the  application  of  the  most  simple  hemostatics,  or  to 
plugging  of  the  vagina.  The  ligature,  on  the  contrary,  is  a  longer 
operation,  more  dangerous,  producing  serious  inconveniences,  among 
which  we  may  cite  the  slowness  with  which  it  effects  its  object,  the 
pain  which  it  produces,  the  annoyance  occasioned  by  the  discharge 
of  fetid  fluids,  the  presence  of  the  knot-tyers,  and  the  necessity  of  fre- 
quently repeating  the  constriction. 

OPXRATIGNS  FOE  PROLAPSUS  OF  THE  UTERUS  AND  VAGINA,  0T8TO0ELB, 
AND   VAGINAL   RSOTOOELE. 

These  operations  are  of  two  kinds,  palliative  and  radical.  The 
simple  palliative  treatment  is  effected  by  the  application  of  pessaries. 
(See  Instruments,  plate  XVIII.)  These  are  of  various  kinds :  shaped 
like  the  bung  of  a  barrel,  like  an  hour-glass,  a  thick  ring  with  a  per- 
foration in  the  centre,  a  child^s  toy,  called  a  cup  and  ball,  etc.,  etc.,  the 
form  varying  not  only  according  to  the  nature  of  the  disease,  as  vagi- 
nal hernia,  prolapsus  of  the  vagina,  prolapsus,  or  any  other  displace- 
ment of  the  uterus,  but  also  according  to  the  peculiar  ideas  of  the 
inventors  of  these  instruments.  One  of  them  is  intended  to  act  upon 
the  neck  of  the  uterus,  another,  upon  the  body  of  the  organ,  a  third, 
upon  the  vagina  alone,  which  it  raises  up  in  folds,  etc.  It  will  be 
readily  understood  that  the  size  of  the  vagina,  and,  still  more,  the 
nature  of  the  lesion,  ought  to  determine  the  shape  of  the  pessary  to 
be  employed.  The  India  rubber  air  pessaries  can  also  be  frequently 
employed  to  great  advantage,  their  small  size  allowing  them  to  be 
easily  introduced,  when,  by  being  dilated,  they  will  fill  up  much  more 
satisfactorily  the  vaginal  cavity,  pushing  before  them  the  folds  of  the 
vagina,  or  any  organs  which  project  into  the  canal,  without  any 
increase  of  their  weight  or  consistence,  and  producing  but  a  trifling 
inconvenience  in  comparison  with  that  which  is  caused  by  nearly  all 
others.  Their  action  is  double;  by  direct  pressure  they  force  the 
organs  before  them,  they  dilate  the  vagina,  making  its  folds  to  disap* 


pe&ff  will  eh  silm  causes  the  organe  to  na^  up 
poaition  (plate  83 ^  fig.  6). 

Whatever  form  of  peasary  may  be  emp 
Daenoea  by  oiliug  H  thorough !y»  and  theo^  c 
of  the  v&gina,  he  introduces  it  from  before  bs 
upwards.  If  the  pessary  is  larger  in  one  dire^ 
largest  diameter  13  presauted  to  that  of  th^ 
firat  in  a  backward  direction,  as  by  doing  sc 
the  vaginal  orifice  and  perineum  are  depr® 
passage  beneath  the  arch  of  the  pubea.  "W 
£ary  should  he  placed  in  iCa  appropriate  po&i 
IB  concave  on  one  of  ita  faces,  should  havi 
ibrwarda,  so  as  (o  correspond  with  the  cm 
Thoae  which  are  cyliadrical^  or  of  the  shape 
be  so  placed  that  their  axes  will  correspond 
the  cup-shaped,  are  placed  no  that  the  neck 
into  tlie  hollowed  cut  \  the  fiat  pessanea,  wit 
are  placed  iu  an  oblique  position  in  the  va| 
wards  and  the  other  hactwardB,  while  the  su] 
behind  the  neck  of  the  uterus.  It  would 
enumerate  the  various  positions  which  ma 
without  going  over  the  entire  list  of  invent: 
not  consist  in  putting  these  instruments  in 
but  in  retaining  them,  displacements  oeci 
facility,  in  spite  of  all  the  various  kinds  of  a] 
attached  to  them  to  prevent  it  In  this  n 
pessaries  of  gum  elastic,  and  especially  the  i 
advantage,  as  they  will  keep  their  proper  pi 
of  any  kind  of  apparatus,  i 

The  radical  cur€j  as  well  as  the  palliati?© 
with  a  great  variety  of  methods,  whose  efi 
lished  than  that  of  a  great  variety  of  pesswrie 
the  removal  of  some  of  the  fo!  Js  at  the  orifio* 
Ireland,  Hemming,  and  Velpean,  recommem 
tudina!,  or  quadrilateral,  fiap,  from  the  m 
vagina ;  Laugier  prefers  a  cjiuterisation  of 
Malgaigne  thinks  that  a  cure  would  be  obUtI 
the  edges  of  the  vaginal  orifice^  both  befor^J 
them  together  by  sutures.  ^ 
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Fricke  (of  Hamburgh),  under  the  name  of  episioraphj,  proposes 
an  operation  which  consista  in  parins;  off  the  edges  of  the  labia 
majora,  and  uniting  them  by  sutures.  Romain  Gerardin  has  recourse 
to  the  extreme  measure  of  obliterating  the  vagina,  the  same  operation 
as  performed  by  Vidal  de  Cassis  for  vesico-yaginal  fistulse. 

All  these  methods  ai'e  so  simple  as  to  render  a  detailed  description 
unnecessary ;  but  they  are  all  liable  to  the  objection  of  inefficiency. 
All  of  them  fail  in  oonaequence  of  an  obstacle  which  is  almost 
insurmountable ;  this  is  the  mucous  discharge  from  the  vagina,  which 
prevents  adhesion  from  taking  place;  and  even  when  success  seems 
lo  be  complete,  hope  is  destroyed  by  the  reproduction  of  the  disease. 

Where  pessaries  are  applied  to  prevent  displaceoaents,  or  prolapsus, 
of  the  vagina  or  uterus,  it  is  evident  that  the  application  ought  to  be 
preceded  by  another  small  operation ;  the  reduotiou  of  the  displaced 
or  prolapsed  organ. 

The  reduction  of  the  vagina  requires  the  same  manipulations  as  for 
{MTolapsus  of  the  rectum,  the  surface  of  the  organ  being  covered  with 
a  piece  of  linen  spread  with  cerate,  upon  which  pressure,  from  the  cir- 
cumference to  the  oentre,  is  gently  made  with  the  fingers.  The 
everted  uterus  is  treated  in  a  similar  manner,  the  organ  being 
enveloped  by  a  well-oiled  piece  of  linen,  and  then,  if  it  be  a  case 
of  simple  prolapsus,  the  base  is  com^u'essed  so  as  to  diminish  the 
nae  of  the  organ,  and  it  is  carried  back  into  ita  proper  position ;  but 
if  the  organ  be  completely  everted,  the  fing^  is  applied  to  the  most 
depending  portion  of  the  tumour,  which  is  then  forced  upwards  in 
the  direction  of  the  vagina. 

K  it  be  a  case  of  uterine  displacement,  the  fingers,  the  specu- 
l«ra,  and  the  uterine  sound,  can  all  be  used  to  assist  the  adjust- 
ment; the  organ  being  then  reduced,  efforts  may  be  made  to  Jroep 
it  in  place,  by  the  employment  of  an  appropriate  pessary,  or  of 
Simpson's  sound. 
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0FXRATI0K8  VFOlff  THS  ITXCE  OF  fHB  1 

FiQ*  1<  Puncture  of  the  uterus, — a,  Un 

e,  the  rectura  ;  d,  the  md^^x  fiager  of  the  h 
vagina,  and  serving  m  a  eonduetoi-  for  tbtij 
/^  the  abdominal  wall,  wliicb  is  being'  dep 
A,  the  anus ;  t,  tbe  urethra ;  l^  the  ori^^l 

Fig.  2.  Application  of  the  ^9CuM^^^ 
t,  the  ne^k  of  the  uterus.  ^^fl 

Fig,  2  hie, — </,  a  pair  of  long  foreepfll 
cotton  c,  for  wiping  off  the  neck  of  the  uten 

Fi<J*  3*  Cauterisation  of  the  neck  of  the  t 
lum;  a\  its  tiazidle;  h^  tW  neek  of  the  ut 
c',  its  handle ;  d  d\  the  labia  majora. 

Fig*  4*  Puncture  of  an  ovarian  t^it,- 
m  trochai' ;  c,  iu  handle ;  d,  the  uteruj^  \ 

f,  the  healthy  orary;  g,  the  bladder;  h^  1 
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EXPLORATION  QF  THE  NECE  0| 

i 

The  touch. — Besides  the  patpation  and  i 
nd  wiJlft,  the  surgeon  has  two  other  methoi 
enable  him  to  ascertain  the  different  pbjrf 
etatea  presented  by  the  utiisrus  and  vagina,  n 
a  knowledge  of  the  consistence,  volume,  etc, 
the  uterua,  and  by  tbe  introduction  of  the  tip 
to  be  gained  by  ocular  examination  are  sup< 

The  touch  may  be  practised  with  the  patJ 
recumbent  position. 

laL  The  woman  standing  up,  with  her  b 
eolid  surface,  the  surgeon  lakea  his  poeitio 
aitting,  or  with  one  knee  upon  the  floor;  th 
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right  hand,  and  vice  versa.  Having  well-oiled  the  index  finger,  he 
carries  the  hand  under  the  clothes,  the  thighs  of  the  patient  being 
separated  some  little  distance  from  each  other. 

Then  extending  the  thumb  and  index  finger,  separated  from  each 
other,  and  flexing  the  other  fingers  upon  the  palm  of  the  hand,  he 
carries  the  pulp  of  the  fore-finger  backwards  upon  the  perineum,  and 
now  bringing  it  forwards  along  the  median  line,  until  it  reaches  the 
posterior  part  of  the  labia  majora,  which  he  separates,  and  penetrates 
the  vagina  from  below  upwards,  and  from  before  backwards.  The 
finger  should  be  introduced  gently,  without  force;  if  an  obstacle  is 
encountered,  its  nature  should  be  ascertained ;  finally,  if  the  woman 
is  a  virgin,  the  integrity  of  the  hymen  ought  to  be  respected,  unless 
there  are  positive  indications  requiring  an  examination. 

After  examining  the  vagina,  the  finger  is  brought  in  contact  with 
the  neck  of  the  uterus,  and  carried  gently  around  it,  the  os  is  then 
examined ;  and,  to  sum  up,  the  finger  is  brought  in  contact  with  every 
part  which  it  can  reach,  and  the  uterus  itself  raised,  so  as  to  ascertain 
its  sensibility,  consistence,  temperature,  weight,  etc.  Finally,  to  com- 
plete the  examination,  the  surgeon  places  his  left  hand  upon  the 
hypogastrium  and  presses  upon  it,  while  the  finger  in  the  vagina  is 
kept  in  contact  with  the  uterus,  this  organ  being  thus,  as  it  were, 
included  between  the  two  hands,  which  enables  the  surgeon  to  calcu- 
late its  form  and  volume  with  greater  certainty.  This  last  step  of 
the  operation  is  performed  much  more  satisfactorily  if  the  woman  is 
lying  down.  The  operation  being  terminated,  the  nature  of  the  fiuids 
upon  the  finger  is  carefully  examined. 

2d.  The  woman  lies  down  upon  her  back;  the  head,  shoulders, 
and  pelvis  being  slightly  elevated,  so  as  to  put  the  walls  of  the  abdo- 
men in  a  state  of  complete  relaxation,  and  the  surgeon  takes  his 
position,  if  possible,  upon  the  right  side,  carrying  his  hand  under  the 
clothes,  and  conducting  the  operation  as  in  the  preceding  case. 

Sometimes,  especially  if  the  woman  is  lying  down,  it  is  impossible 
to  reach  the  neck  of  the  uterus ;  in  such  cases,  the  pelvis  must  be 
raised  up  by  placing  a  cushion,  or  the  patient's  hands,  under  the  loins. 
If  this  does  not  sufBce,  the  three  fingers  which  are  flexed  may  be 
extended,  and,  with  the  thumb  applied  upon  the  pubes,  be  used  to 
force  up  the  perineum,  the  middle  finger,  if  necessary,  being  also 
introduced  into  the  vagina. 

Applicatian  of  the  tpeculum. — The  surgeon  will  always  -find  it 
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better  to  examine  bj  the  touch,  before  introducing  the  fipeculum. 
By  to  doing,  he  will  ascertain  the  exact  poeition  of  the  nedc  of  the 
uterus,  and  escape  working  in  the  dark,  which  renders  the  operation 
Cstiguing,  difficult,  and  sometiines  almost  impossible. 

It  is  unnecessary  to  urge  the  employment  of  any  one  of  the  various 
forma  of  the  instrument  in  use ;  the  method  of  introduction  varies  but 
little,  whatever  variety  may  be  preferred.  It  may,  however,  be 
remarked,  that  the  smaller  the  inferior  extremity  of  the  instrument, 
the  easier  is  its  introduction ;  on  this  account,  the  bivalve  speculum 
(Instruments,  plate  XXIV.  fig.  8)  appears,  from  its  conical  shape,  to 
be  the  most  desirable;  but  when  once  introduced,  a  satis&ctory 
examination  is  very  difficult  to  be  obtained,  the  separation  of  the 
valves  allowing  the  folds  of  the  vagina  to  fall  into  the  cavity  of  the 
speculum,  and  mask  the  parts  at  the  bottom  of  the  vagina.  It  is, 
therefore,  better  suited  to  the  examination  of  the  vaginal  parietes. 

The  quadri valve  speculum  (fig.  2)  is  very  rarely  used;  those  to 
which  the  preference  is  genendly  given,  are,  Recamier's  slightly 
conical  tubular  pewter  speculum,  with  the  wooden  plug  (fig.  1),  and 
the  trivalve  speculum  (fig.  4). 

The  woman  lies  upon  the  edge  of  the  bed,  with  the  thighs  and 
legs  flexed,  separated,  and  resting  upon  chairs,  or  held  by  assistants ; 
the  surgeon  places  himself  in  front  of  the  patient,  either  sitting  down, 
or  with  one  knee  upon  the  floor,  and  takes  the  well-oiled  speculum, 
either  around  its  superior  orifice,  or  by  its  handle,  the  fingers  resting 
in  the  concave  portion,  and  the  thumb  applied  upon  it,  just  where  it 
joins  the  body  of  the  instrument,  and  now  separating  the  labia  majora 
with  the  left  hand,  he  presents  the  extremity  of  the  speculum  to  the 
orifice  of  the  vagina,  the  handle  being  turned  towards  the  pubos. 
The  speculum  ought  at  first  to  be  directed  from  before  backwards, 
and  very  slightly  from  below  upwards,  to  avoid  pressing  upon  the 
fourchette,  which  might  cause  acute  pain.  The  instrument  having 
passed  through  the  orifice,  the  hand  is  depressed,  and  the  further 
introduction  of  the  speculum  continued  in  the  axis  of  the  vagina. 
After  the  speculum  has  been  carried  a  short  distance  up  the  vagina, 
the  plug  is  removed,  and  the  introduction  continued  in  the  direction 
of  the  neck  of  the  uterus,  whose  position  has  been  previously  ascer- 
tained by  the  touch.  The  walls  of  the  vagina  can  be  examine<l  as 
they  present  themselves  in  front  of  the  speculum,  a  certain  amount  of 
foroe  being  required  to  overcome  the  resistance  which  they  offer  to  its 
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intiodootion.  The  woman  herself  alao  makes  involuntary  efforts 
against  it»  the  vagina  contracts,  and  presents  itself  to  the  extremity  of 
the  instrument  somewhat  in  the  form  of  a  rose,  which  may  be  misr 
taken  for  the  neck  of  the  uterus ;  but  this  rose-shaped  appearance  of 
the  vagina  is  not  so  glossy  as  the  neck  of  the  uterus ;  it  is  furrowed  by 
wrinkles,  is  of  a  deeper  red  colour  than  the  neck,  in  the  normal  state, 
and  paler  when  the  |atter-is  inflamed.  Besides,  it  offers  much  less 
resistance  than  the  uterine  neck,  when  pressed  upon  either  with  the 
speculum  or  the  sound.  As  soon  as  the  neck  is  discovered,  the 
surgeon  attempts  to  inclose  it  in  the  orifice  of  the  speculum ;  but,  if  it 
be  too  large  to  enter  the  orifice,  its  various  parts  can  be  examined  in 
succession  by  turning  the  instrument  in  different  directions,  each 
point,  as  it  is  brought  into  view,  being  wiped  off  with  bits  of  lint,  or 
cotton,  inserted  into  the  jaws  of  a  pair  of  long  forceps  (see  plate  84, 
fig.  2  and  2  6w). 

When  the  speculum  is  once  introduced,  the  application  of  the 
actual  cautery,  or  any  topical  remedies,  is  very  simple ;  for  the  appli- 
cation of  the  actual  cautery,  an  ivory  speculum  must  be  used,  and,  for 
topical  applications,  the  glass  cylbder  speculum  is  the  most  appro- 
priate^  (Plate  84,  fig.  3,  represents  an  ivory  speculum  introduced 
into  the  vagina.) 

When  the  ordinary  speculum  is  introduced,  the  surgeon  may  also 
employ  a  similar  instrument,  but  very  much  smaller,  for  the  purpose 
of  examining  the  cavity  of  the  uterus.  This  very  small  speculum  is 
attached  to  the  extremity  of  the  branches  of  a  pair  of  long  forceps. 
Artificial  light  is  required  in  using  this  instrument,  Langier*s  method 
of  iUumination  being  the  most  simple  and  satisfactory. 

The  speculum  may  also  be  employed  when  Simpson's  uterine  sound 
is  introduced ;  but,  in  the  majority  of  cases,  the  finger  alone  is  sufficient 
guide  for  the  instrument  The  instrument  for  correcting  obliquities 
df  the  uterus  is  introduced  in  the  same  way  as  the  sound  ;  it  is  unne- 
oeseary  for  us  to  dwell  upon  the  uses  of  this  instrument,  as  it  is  very 
easily  introduced,  and  its  importance  has  been  very  much  exaggerated. 
It  wouW  seem  that  modem  surgery  has  frequently  attributed  an 
infittenoe  to  uterine  deviations  which  does  not  belong  to  them,  or  at 
Wait  only  in  part;  although  they  do  sometimes  give  rise  to  a  chain 
of  symptoms  requiring  to  be  carefully  treated,  and  for  which  th« 
nirgeon  ought  to  consider  himself  fortunate  if  he  can  discover  a 
.  of  treatment  which  will  really  effect  a  cure. 
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When  there  is  decided  uterine  obliquity,  whether  anteversion  or 
retroversion,  the  reduction  of  the  organ  is  the  first  thing  to  bo  efifected. 
This  is  usually  easy  to  do,  but  displacement  again  readily  takes  place. 
The  operation  is  performed  either  by  the  vagina,  or  the  rectum:  The 
patient  takes  the  recumbent  position,  and  the  abdomen  is  completely 
relaxed ;  the  surgeon  then  introduces  one,  or  if  necessary,  two  fingers 
into  the  vagina,  and  with  them  forces  upwards  the  body  of  the  uterus, 
and  now,  hooking  the  extremity  of  the  finger  around  the  neck  of  the 
organ,  he  pulls  it  downwards. 

If  this  fails,  the  fingers  of  the  other  hand,  or  an  instrument  some 
eight  or  nine  inches  in  length,  with  a  pellet  of  linen  smeared  with 
cerate  on  its  extremity,  may  be  introduced  into  the  rectum,  and  used 
to  push  up  the  body  of  the  uterus,  while  the  finger  in  the  vagina  is 
attempting  to  pull  down  the  neok. 

Finally,  if  all  these  means  fail,  and  the  inverted  womb  is  distended 
by  pregnancy,  the  last  resource  is  puncture  of  the  uterus. 

Puncture  of  the  uterus, — Puncture  of  the  uterus  is  performed  to 
give  exit  to  menstrual  fluid  accumulated  in  the  uterine  cavity,  when 
there  is  an  accidental  or  congenital  obliteration  of  the  neck,  and  also, 
when  the  impregnated  uterus  is  in  a  state  pf  retroversion  which  can- 
not be  rectified.  In  the  first  condition,  puncture  is  made  by  the 
vagina ;  in  the  second,  it  can  also  be  made  by  the  rectum. 

Ist.  When  the  operation  is  performed  by  the  vagina  (plate  84, 
fig.  1)  the  surgeon  introduces  his  finger,  and  carries  it  up  to  the  point 
where  the  uterine  neck  and  orifice  ought  to  be  found ;  if  these  can- 
not be  recognised,  he  passes  a  slightly  curved  trochar,  with  the  point 
drawn  into  its  canula,  along  this  finger,  until  it  comes  in  contact  with 
the  spot  where  he  proposes  to  perforate,  when  the  trochar  and  canula 
are  thrust  forwards,  being  stopped,  however,  when  no  further  resist- 
ance is  offered.  The  trochar  is  now  withdrawn,  and  the  fiuid  evacu- 
ated through  the  canula,  or  a  catheter  may  be  introduced,  and  the 
orifice  kept  open,  injections,  if  deemed  desirable,  being  thrown  through 
it  into  the  uterine  cavity. 

2d.  When  the  operation  is  performed  by  the  rectum,  the  method 
is  very  similar,  the  trochar  being  introduced  by  the  rectum,  instead  of 
the  vagina ;  and,  as  in  this  case,  the  surgeon  is  desirous  of  providing 
a  free  escape  for  the  waters  of  the  amnion,  if  they  do  not  fiow  out 
freely  after  the  puncture,  a  stylet  may  be  passed  through  the  canula 
to  discover  the  nature  of  the  obstacle,  and  to  enable  the  surgeon  to 
ascertain  if  a  second  puncture  is  required. 
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0PSRATI0N8  rOB  CANCER  OF  THE  NECK  OF  THE  UTERUS. 

Various  operations  have  been  proposed  for  cancer  of  the  uterine 
neck,  as  cauterisation,  ligature,  and  excision,  or  amputation.  The 
ligature,  which  is  most  frequently  followed  by  dangerous  symptoms, 
18  not  entirely  abandoned.  Excision,  which  was  first  recommended 
by  Recamier  and  Lisfranc,  is,  as  are  all  other  operations  for  cancer, 
followed  by  frequent  relapses,  which,  added  to  the  dangers  associated 
with  the  performance  of  the  operation  itself,  has  now  caused  it  to  be 
in  a  great  measure  abandoned.  Cauterisation  is  the  only  operation 
really  worthy  of  preservation. 

Cauterisation  of  the  neck  of  the  uterus,  which  is  performed  for 
many  other  lesions  besides  cancer,  is  a  very  simple  operation.  To 
introduce  the  speculum,  wipe  off  the  neck  of  the  uterus,  place  a  small 
roll  of  dry  lint  between  the  posterior  lip  and  the  speculum  to  absorb 
such  portions  of  caustic  as,  flowing  off  from  the  neck,  might  otherwise 
come  in  contact  with  the  vagina ;  then,  with  a  pair  of  forceps,  or  a 
caustic-holder,  if  the  agent  is  solid,  or  a  camePs  hair  pencil,  if  liquid, 
apply  the  caustic  to  the  neck,  and  keep  it  in  contact  with  it  for  a 
length  of  time  proportioned  to  the  depth,  or  extent  deemed  requisite ; 
afterwards,  the  application  of  some  cold  lotions  sums  up  the  whole  of 
the  operation.  If  the  actual  cautery,  frequently  a  very  useful  appli- 
cation, is  to  be  used,  several  lenticular-shaped  cautery  irons  should  be 
heated  to  a  white  heat,  to  enable  the  surgeon  to  carry  the  cauterisa- 
tion to  the  desired  extent ;  then,  the  ivory  speculum,  as  recommended 
by  Jobert,  must  be  introduced  if  the  surgeon  entertains  any  fear  of 
the  metallic  speculum  becoming  so  hot  during  the  performance  of  the 
operation  as  to  be  painful;  Malgaigne,  however,  uses  the  speculum 
made  of  tin,  asserting  that  the  fears  of  Jobert  concerning  the  heat  are 
unfounded.     (Plate  84,  fig.  8.) 

Cauterisation,  especially  with  the  hot  iron,  is  a  very  useful  opera- 
tion ;  it  is  usually  productive  of  but  little  pain,  and  by  it  the  surgeon 
is  enabled  to  destroy  deep  ulcerations,  if  not  by  one,  at  least  after 
several  applications,  which  at  first  sight  appear  to  be  of  such  a  nature 
as  to  be  only  capable  of  removal  by  the  use  of  the  knife. 

Amputation  of  the  neck  of  the  uterus. — There  are  two  ways  of 
performing  this  operation ;  one  by  depressing,  and  the  other  by  not 
depressing  the  womb. 
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lit-  Two  fingers  being  introduced  bto  tbe  Tagina,  are  employed  to 
insert,  ftnd  afUrwArde  to  mainiam  in  pofiitbn  the  jaw&  of 'a  pair  of 
MuAeiix  force p,  mih  mh\ch  tho  womb  it  brought  down  to  tbe  rulva; 
then,  with  a  prob<vpointed  bistouiy,  ooncave  on  the  edge,  curvftd  on 
ita  flat  snrfai'e,  ai>d  wound  with  linen  to  witliio  ats  inch  and  a-half  of 
Its  *"ttremity,  the  utirgeon  maliefl  a  Bection  of  tbe  neck  through  the 
h^althv  ti«m^,  a  short  diataoce  above  the  disease. 

2d.  If  the  womb  restsTtSf  and  the  attempts  to  bring  it  down  £iil,  the 
surgoon  may  use  adirantageousfy  a  pair  of  long  strong  scissors,  curred 
OH  tbeir  flat  surfaee,  or  Dupuytren's  curette ;  either  of  the^ie  insbii- 
QEkenta  being  guided  to  the  neck  of  tbe  uterus  by  two  fingera  intro- 
duced into  tbt5  vagina. 

The  operation  being  ooncluded,  and  in  the  majontj  of  cases  tlus  h 
effected  without  causing  tbe  patient  very  ai^ute  pain,  unl^s  it  be  dunog 
the  efforts  at  traction,  which  ought  to  be  conducted  slowly  and  witii 
extreme  moderation,  a  large  quantity  of  blood  escapes,  which  will  not 
require  the  special  attention  of  the  sui^eon,  unlese  the  bemorrhnge  u 
very  abundant,  and  sensibly  weakens  tbe  patient,  when  plugging  of 
the  vagina  must  be  resorted  to. 

JS^tirpaiion  of  the  t^m&.— This  operation  is  niucb  more  objection- 
able than  amputation  of  the  neck  of  the  uterus,  and  ought  to  be 
abandoned.  When  the  wound  hang*^  out^*^ide  of  the  vulva,  tying  it  ii 
a  very  simple  operation ;  but  the  remarks  already  made  concerning 
the  ftpplication  of  the  ligature  to  the  neck  of  the  womb,  may  be  here 
repeated^  unless  it  is  imra*4iateiy  followed  by  excision, 

DIBSASKe    OF   THE    OYARY, 


Omrian  ctfst^. — Special  attention  to  the  nature  of  the  various  kinds 
of  ovarian  cysts,  such  as  the  hairy,  fatty,  etc,  is  not  required  in  a  work 
on  operative  aurgerv.  In  fact,  it  is  only  applicable  to  one  of  them, 
known  hy  the  name  of  the  dropsical  cyst,  or  encysted  dropsy  of  the 
ovary. 

These  oyete  frequently  acquire  a  considerable  si?^,  crowding  the 
visoera,  and  even  filling  up  the  abdominal  cavity,  and  distending  its 
wrdls.  Tliey  sometimes  consist  of  a  single  6brous  sac,  filled  with  a 
perfectly  limpid  citron -colon  red  semm  ;  and  again  they  are  subdivideid 
into  a  large  number  of  cysts,  whioh  do  not  communicate  with  each 
other,  but  are  inrlosed  in  one  common  external  envelope.     This  varia^ 


481 

tion  in  the  disporition  of  the  eyst  is  a  sabject  of  intereBt  to  the 
rargeon;  unfortunately,  however,  there  is  no  way  of  ascertaining, 
daring  life,  whether  the  sao  is  single  or  multilocular.  In  some  cases, 
the  cyst  contracts  yery  close  adhesions  with  the  adjacent  organs; 
while  in  others,  it  is  only  attached  by  a  pedicle,  formed  by  the  Fallo- 
pian tube,  and  the  broad  ligament,  in  which  the  arterial  vessela,  and 
particularly  the  ovarian  artery,  are  found,  their  development  being 
proportioned  to  that  of  the  tumour. 

M0DS8   OF    OPXRATING. 

For  this  disease  an  operation  is  frequently  performed,  which,  though 
mmple  and  beneficial,  is  yet  incomplete  in  its  results,  producing  only 
a  temporary  relief,  and  not  preventing,  in  the  majority  of  cases,  a 
return  of  the  disease.  This  operation  is  puncture  of  the  cyst  (plate 
64,  &g.  4).  This  puncture,  as  for  ascites,  is  made  through  the  abdo- 
minal walls  with  a  trochar,  the  instrument  being  introduced  into  the 
most  prominent  part  of  the  tumour,  ususlly  in  the  linea  alba.  The 
operation  has  also  been  performed  through  the  vagina,  but  the  results 
have  not  been  of  such  a  nature  as  to  recommend  renewal.  Puncture 
being  simply  a  palliative,  is  rarely  useful  except  in  unilocular  cysts ; 
it  may  be  repeated  an  indefinite  number  of  times.  According  to 
Ledran,  it  sometimes  effects  a  radical  cure,  a  result  whose  rarity  is 
very  much  to  be  regretted,  especially  when  we  compare  its  harmlesa- 
ness  with  the  dangers  sometimes  provoked  by  other  curative  methods 
of  which  we  are  about  to  speak. 

These  curative  methods  are  numerous,  but  they  are  all  so  inefficient, 
or  dangerous,  that  the  palliative  will  be  the  only  form  of  treatment 
which  the  really  prudent  surgeon  will  feel  inclined  to  adopt,  at  least 
in  the  earlier  stages  of  the  disease.  We  shall,  therefore,  be  brief  in 
our  description  of  these  methods. 

We  shall  merely  mention  the  following :  compression,  by  Briche- 
teau,  by  means  of  a  strongly  laced  band  around  the  abdomen; 
puncture  with  a  cataract  needle,  proposed  by  Maisonneuve,  with  the 
intention  of  producing  an  effusion  of  the  fiuid  into  the  peritoneal 
cavity ;  a  method  which  was  fortunately  ineffectual,  as  it  might  pro- 
duce a  dangerous  attack  of  peritonitis;  puncture,  the  canula  being 
permanently  retained  to  allow  the  continual  escape  of  the  fluid,  an 
operation  which  has  proved  succesafiil  in  South  Carolina ;  but  which 
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proved  less  successful  when  performed  by  Robert  than  iu  the  hands 
of  the  American  surgeon  Douglas,  the  patient^s  life  being  endangered 
by-  an  attack  of  hectic  fever.  Some  cases  have  been  cured  by  incision, 
as  performed  by  Ledran  and  Gkdenzowski.  This  operation  is  very 
simple,  and  consists  of  a  large  longitudinal  incision  through  the 
integuments,  and  the  walls  of  the  cyst,  made  either  in  the  linea  alba, 
or  just  external  to  the  recti  muscles.  Through  this  opening  exit  is 
given  to  the  fluid,  and  a  roll  of  linen,  a  tent,  or  a  canula,  is  introduced 
into' the  wound,  as  recommended  by  Ledran;  or,  a  ligature  being 
passed  through  the  walls  of  the  cyst,  the  latter  is  drawn  up  and 
fastened  to  the  external  wound,  the  cure  being  completed  by  sup- 
puration ;  or  a  considerable  portion  of  the  cyst  may  be  excised. 

There  is  but  a  step  from  this  operation  to  that  of  the  complete 
extirpation  of  the  tumour ;  the  latter  operation  has  therefore  been 
performed. 

Theden  described  a  method  for  performing,  but  seems  to  have  had 
no  opportunity  of  putting  it  in  practice.  It  may  be  that  he  was 
aware  that  it  is  very  rare  to  find  a  cyst  entirely  external  to  tbfe  perito- 
neum, and  perfectly  free  from  adhesions,  as  might  be  imagined  from 
,  his  description. 

More  fortunate  than  Theden,  the  English  and  American  surgeons, 
as  is  usually  their  custom,  have  not  remained  among  the  last  to  try 
an  operation,  which  is  daring,  to  say  the  least,  and  they  have  been 
sometimes  fortunate  enough  to  see  their  boldness  crowned  with  suc- 


Macdowell  made  an  incision  from  the  umbilicus  to  the  pubes,  and 
his  successors  have  very  generally  come  to  the  conclusion,  that  the 
large  incision  is  less  dangerous  than  the  small  one,  and  have  carried 
their  incision  from  the  xiphoid  cartilage  to  the  pubes.  The  incision 
is  carried  down  to  the  peritoneum,  when  this  membrane  is  seized  with 
the  forceps  and  raised  up,  while  a  small  slit  is  made  iu  it  large  enough 
to  allow  of  the  introduction  of  the  finger  which  is  employed  to  force 
back  and  protect  the  adjacent  organs,  and  also  serves  as  a  conductor 
for  a  probe-pointed  bistoury  with  which  the  opening  in  the  serous 
membrane  is  enlarged.  The  surgeon  now  introduces  one  or  two  fin- 
gers, or  even  the  entire  hand,  through  the  wound,  to  ascertain  the 
nature  and  number  of  the  adhesions  (and,  it  is  painful  to  say  it),  it 
may  happen  afler  making  so  extensive  a  wound,  that  he  is  compelled 
to  renounce  the  conclusion  of  the  operation,  when  the  adhesions  are 
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80  strong  and  extensive,  that  all  attempt  to  destroy  them  is  out  of 
the  question.  In  such  cases,  the  sac  is  emptied,  and  the  operation 
limited  to  a  simple  excision.  When  the  adhesions  are  few,  a  ligature 
is  passed  around  them,  and  thej  are  then  divided.  The  cyst  being 
isolated,  is  now  opened,  to  give  exit  to  the  fluid,  and  a  strong  ligature 
being  carried  around  the  pedicle,  the  tumour  is  removed. 

Finally,  among  the  curative  methods,  there  is  one  upon  whose 
value  the  future  will  ultimately  decide ;  it  is  puncture,  followed  by  an 
injection  of  iodine.  As  yet,  we  can  neither  approve  nor  condemn 
it ;  for  if  Robert  and  some  other  surgeons  have  been  completely  suc- 
cessful with  it  in  some  cases,  it  must  not  be  forgotten  that  it  has 
failed  in  the  hands  of  Yelpeau  and  others,  and  that  in  one  operation 
performed  by  Malgaigne,  it  gave  rise  to  such  severe  symptoms  that 
the  life  of  the  patient  was  seriously  compromised. 
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enrred  trocbar,  which  must,  however,  be  long  enough  to  penetnle 
the  interior  of  the  neck,  and  reach  the  inferior  segment  of  die  mem- 
branee.  The  instrument  must  be  directed  in  such  a  manner  as  to 
injure  neither  the  mother  nor  the  foetus. 

After  puncture,  the  rapid  escape  of  the  amniotic  fluid  is  followed 
bj  contractions,  and  expulsive  pains. 

This  method  may  be  dangerous  for  both  mother  and  foetus.  After 
the  entire  escape  of  the  fluid,  labour  may  be  long  in  commencing,  and 
progress  tediously.  In  such  cases,  the  walls  of  the  uterus  compress 
the  foetus  and  cause  its  death. 

Meis8ner*8  method, — ^To  moderate  the  escape  of  the  amniotic  fluid, 
and  prevent  the  bad  consequences  sometimes  resulting  from  it,  Meiss- 
ner  (of  Leipzig)  proposes  to  perforate  the  membranes  at  the  upper 
part  of  the  ovum.  The  operation  is  performed  with  a  silver  canula, 
eleven  inches  in  length,  its  curve  representing  an  arc  with  a  radius 
of  seven  inches ;  the  instrument  is  provided  with  two  stylets,  one  is 
terminated  by  a  small  ivory  button,  to  facilitate  the  introduction, 
while  the  other  has  a  trochar  attached  to  its  extremity,  with  which 
the  puncture  is  made.  The  canula  is  introduced  between  the  mem- 
branes and  the  posterior  wall  of  the  uterus.  When  it  has  been  carried 
some  nine  inches  above  the  neck  of  the  uterus,  the  trochar  is  inserted 
in  the  place  of  the  stylet  with  the  ivory  extremity,  and  the  puncture 
is  made.  The  fluid  escapes  gradually ;  the  pains  commence  in  due 
course  of  time;  dilatation  begins  before  the  foetus  is  compressed 
by  the  uterine  contraction,  and  delivery  is  effected  in  from  thirty-six 
to  forty-eight  hours. 

Plugging  of  the  vagina  (Plate  86,  fig.  8). — Schoeller,  of  Berlin, 
plugs  the  vagina  for  the  purpose  of  provoking  premature  labour. 
The  method  of  performance  is  the  same  for  all  purposes  for  which  the 
operation  is  employed. 

The  rectum  and  bladder  are  first  emptied,  and  then  several  rolls  of 
lint  dipped  in  oil,  or  cerate,  are  introduced  to  the  further  extremity 
of  the  vagina,  the  first  having  a  double  thread  attached  to  it  to  &cili- 
tate  its  extraction  (fig.  3,  6',  0). 

It  is  not  necessary  to  fill  up  the  entire  vagina ;  inconvenience  might 
be  occasioned  by  doing  so,  difficulty  being  experienced  in  voiding  the 
urine  and  foeces.  The  result  of  this  treatment  is  soon  shown  by  the 
pain  in  the  loins  and  abdomen,  and  a  sense  of  tension  in  the  uterus. 
When  the  plug  has  provoked  contraction  of  the  uterus,  and  the  orifice 
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begins  to  dilate,  it  maij  be  r«moTed.  If  labour  ib  not  eitabliabed^ 
and  the  paiBS  g?ow  weaker,  and  at  greater  intervals,  the  plug  muBt 
be  re-iciierted.  Tbe  paiiu  may  ^so  be  stimulated  by  dilatiag  ttiQ 
orifice  Willi  the  finger.  Care  slionld  be  taken  not  to  rupture  tbe 
membraiiei  before  the  dilatation  is  nearly  complete, 

Pilaiaiion  of  the  neck  of  the  uterus, — Kluge  first  suggested  th^ 
idea  of  indutcing  premature  labour,  by  the  introduction  of  a  foreign 
body  into  the  neck  of  the  uterus,  which  acta  at  the  same  time  as  an 
irritant,  and  a  mecbanioLl  dilator;  in  order  to  provoke  eacpuIfiiTo  con- 
tractions, he  introduced  into  the  neck  a  cone  of  prepared  sponge^  with 
a  pair  of  long  forcep,  and  then  inserted  a  plug  to  keep  the  sponge  in 
position  ;  the  latter,  by  ita  dilatation,  provoked  contraction!* 

Ordinary  msihod  (i)late  %^^  fig.  1  and  2),— -A  small  cylinder  of 
prepared  sponge,  with  a  thread  parsed  through  it,  is  inserted  into  a 
canub  (fig*  1  hU) ;  the  index  and  raedius  fingers  of  tho  left  hand  are 
then  inUvduced  into  the  vagina,  and  tba  ej^act  position  of  the  neck 
iiOeriained ;  the  canuta  is  now  slid  along  their  palmar  aspect  aa  far  as 
the  orifice  of  the  neck,  into  which  the  extremity  of  the  instrument  is 
inserted,  wb^n,  by  pusliing  upon  the  stylet,  the  sponge  is  forced  into 
the  neck,  and  the  can n la  withdrawn. 

The  dilatation  of  thii*  first  sponge  produces  paia^i  which  soon  cease ; 
the  neck,  being  somewhat  dilated,  will  now  esaily  receive  a  second 
sponge  cylinder,  whose  diameter  is  larger  than  the  fir^t  \  the  dilatation 
of  the  neck  increases,  new  pains  are  produced,  and  if  the  labour  do^ 
not  proceed  regularly,  a  third,  and  still  larger  piece  of  sponge  may  be 
introduced,  when  the  neck  wiU  be  still  more  dilated,  and  labour  no 
doubt  commenced* 

Method  bif  injections  into  thi  ttterft#*<— Cohen  gives  the  following 
description  of  this  operation: 

Take  a  r mall  pewter  syringe  of  the  capacity  of  two  or  three  ouncea, 
the  oanula  being  from  seven  to  eight  inches  in  length,  and  two  lines 
and  a-half  in  diameter  at  the  point,  and  curved  very  much  like  a 
female  catheter,  and  fill  it  with  tar  water.  Place  the  patient  on  her 
back,  with  the  pelvis  elevated,  then  introduce  the  fingers  up  to  the 
poiterior  lip  of  the  os,  and  use  them  to  direct  the  canula,  which  is 
carried  between  the  anterior  wall  of  the  n terns  and  the  ovum,  to  the 
depth  of  about  two  inches.  The  injection  is  now  made  slowly  and 
gently,  the  syringe  being  raised  up  a  little  to  prevent  its  opening  from 
being  appUed  to  the  wall  of  the  uterua,  the  direction  of  the  instrur 
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ment  being  changed  whenever  there  is  any  obstacle  to  the  exit  of  the 
fluid.  The  syringe  is  now  slowly  withdrawn,  and,  ten  minutes  after, 
the  woman  may  be  permitted  to  rise  and  walk  about.  If  there  are 
no  signs  of  labour  in  the  course  of  six  hours,  the  injection  may  be 
repeated.  This  simple  method,  which  has  succeeded  in  several  cases, 
is  worthy  of  attention ;  experience  will  show  whether  it  is  constantly 
successful  as  well  as  harmless.* 

*  Within  the  laat  few  yemn  Profesaor  Kiwisoh  has  applied  tiie  principle  of  tiie 
douche  to  the  induction  of  premature  labour.  The  form  of  the  instrument  used 
is  not  material,  provided  that  a  stream  of  water  be  directed  steadily  against  and 
within  the  oe  uteri.  Perhaps  the  best  plan  is  to  inject  the  water  at  the  tem- 
perature most  agreeable  to  the  patient,  though  the  result  has  not  seemed  to  be 
greatlj  influenced  thereby;  while  warm  and  cold  water  have  been  injected 
alternately.  It  is  important  that  the  nozzle  of  the  sjrringe  should  be  so  directed, 
by  one  or  more  fingers  in  the  vagina,  that  the  stream  should  pass  within  the  oa. 
A  gallon  or  more  should  be  injected  at  a  time;  and  the  operation  should  be 
repeated  in  six  hours,  if  necessary.  In  some  cases,  two  or  three  days  may  be 
required,  though  the  length  of  time  can  scarcely  be  weighed  against  the  increased 
safety  to  mother  and  child. 

This  is  the  method  of  inducing^remature  labour  preferred  by  Professor  Simp- 
son of  Edinburgh.  It  was  first  employed  in  this  city  by  his  former  pupil,  Dr. 
George  T.  Elliot,  Assistant  Professor  of  Obstetrics,  College  Phys.  and  Surg., 
who  has  also  found  the  douche  of  warm  water  of  signal  benefit  in  rigidity  of  the 
OS  in  natural  labour. — ^Ed. 


Pl^tx  LXXXVL 
<LE8ARIAK   OPEBATION^-BYMPETSIOTOMT, 

Fl«4  \*  Trunk  of  a  pte^^nant  femali, — a  a\  a  \m%  showing  tlie 
dinctioc  of  the  lateral  incmiou ;  b  t%  a  line  Bhowing  tte  direction  of 
the  incmaii  iu  tli«  madi&n  line, 

Fia.  2.  Vmmrian  <^mrati(m,  prrforfMd  in  the  Unm  alba, — a^  bend 
of  thts>  riiild ;  b  b\  the  incmioa ;  e  c\  the  h&ncii  of  the  atifgean ;  rf,  a 
pfotniding  flap  of  the  roembranes, 

Pia*  3.  Lateral  incukm. — Exlmction  of  the  child  by  the  feeU-ni, 
the  body  of  tho  child ;  a  <j%  the  ineiajr>n ;  e,  tlie  hand  of  an  aa«^kta&t, 
pulling  &Mdii  om  lip  of  the  wound ;  d  *',  the  hands  of  th<i  surgeon. 

Fio.  4.  Dotted  ttnei  thowin^  the  directitm  of  the  os  pubis. -^ii,  an 
inoiaioTi  made  on  a  line  with  the  ajmphysk  pubi« ;  b  b\  tiie  labia 
majora* 

€MaAKLAV  OPERAIIOH. 

(1\>  I,  2,  and  3.) 


When  the  natural  passages  are  too  narrow  to  permit  the  introduc- 
tion of  the  forceps,  or  the  performance  of  eymphy^iolomy,  recourse 
mqat  he  had  to  the  Cae^Han  ope  rati  on,  which  consists  ia  making  an 
incision  through  the  walla  of  the  abdomen,  and  those  of  the  utenia, 
hy  which  the  child  can  be  extract^* 

Thii  opera tloH  mai^  be  performed  upon  the  deceased  female^  fnym 
five  to  twenty  minutes  after  deaths  t^iih  a  cAanc*  of  saving  the  chitd^ 
after  ike  acientk  month  0/ pregnancy. 

Upon  the  living  female,  the  Ciesarian  operation  is  considered  indis- 
pensable, when  the  greatest  diameter  of  the  pelvis  is  not  more  than 
one  inch  and  two-thirds.  The  moat  favourable  time  (or  performing  the 
operation  is  tliat  which  immediatdj  preoedea^  or  follows,  the  rupture 
of  the  membranea* 
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MOrat   OV   OPSRATDlOw 


The  lateral  incision,  a  a',  fig.  1,  maj  be  made  in  the  right  tide, 
in  the  course  of  a  line  drawn  from  the  anterior  superior  spinous 
process  of  the  ilium  to  the  last  rib.  The  operation  in  this  locality 
has  been  recommended,  to  aroid  injuring  the  recti  musdes.  But 
Malgaigne  rery  properly  remarks,  that  authors  have  confounded  the 
arrangement  of  the  abdominal  walls  at  the  full  term  of  pregnancy, 
with  their  condition  in  the  unimpregnated  state.  At  the  full  term  of 
pregnancy,  the  linea  alba  is  generally  from  three  to  four  inches  in 
width*  at  the  umbilicus;  the  lateral  muscles  aiding  least  of  all  the 
enlargement  of  the  abdomen.  Therefore,  the  longitudinal  incision  in 
the  linea  alba  ought  to  be  preferred.  K  the  oblique  incision  is  prac- 
tised, Malgaigne  recommends  that  it  be  made  on  a  level  with,  and 
about  an  inch  and  two-thirds  to  the  outer  side  of  the  imibilicus,  ter- 
minating below,  in  the  median  line. 

The  inemon  in  the  linea  alba  should  commence  just  below  the 
umbilicus,  and  be  carried  to  within  an  mch,  or  an  inch  and  a  hal^ 
of  the  pubes.  The  bladder  and  rectum  ought  to  be  emptied  before 
commencing  the  operation.  A  proper  number  of  assistants  support 
the  patient  upon  the  bed,  while  another  keeps  the  uterus  as  stationary 
as  possible,  by  applying  both  hands  upon  the  sides  of  the  abdomen. 
The  surgeon  then  makes  an  incision,  which  should  be,  at  least,  from 
four  and  a  half,  to  five  and  a  half  inches  in  length,  and  carried 
through  the  skin  and  sub-cutaneous  tissue  only ;  the  tendinoua  layers 
are  now  divided,  layer  by  layer,  down  to  the  peritoneum,  into  which 
an  opening  is  cautiously  made,  just  large  enough  to  permit  the  intro- 
duction of  a  finger,  upon  whose  palmar  aspect  a  probe-pointed  bistoury 
IB  introduced  to  enlarge  the  incision.  The  uterus  is  then  incised 
layer  by  layer,  and  the  membranes  divided  with  a  probe-pointed 
bistoury  in  the  same  way  as  the  peritoneum.  An  assistant  keeps  the 
Hps  of  the  abdominal  wound  in  close  relation  with  those  of  the  uterus, 
and  the  child  is  extracted  by  whatever  part  presents,  ^g.  2  and  3, 
and  afterwards  the  placenta. 

Injections  are  then  made  into  the  vagina  to  carry  away  the  clots ; 
the  arterial  branches,  if  there  are  any  requiring  it,  are  tied,  and  the 
lips  of  the  abdominal  wound  are  brought  together  by  the  twisted 


490 


Tli«  iramvira  incidon  h  m&d^  between  tlie  linea  alba  and  the 
V«ri«bml  ciilutim,  on  s.  Uv«l  witli  the  fundtia  of  the  uterus « 

Another  method  has  W^d  proposed,  ia  the  tDtention  of  avoiding  a 
wound  of  the  pentoneutD.  PiiyBick  recomraend^  a  transverse  ind- 
lioD  juflt  above  the  pubes,  the  peritoneura  then  to  be  detached  and  the 
uterii*  to  be  opened  on  &  level  with  the  point  of  detach  me  at  of 
the  peritcrtieum.  This  method  has  beeo  modiSed  in  various  wmy% 
The  value  of  thi«  operation  has  doI  as  yet  betn  approved  by  expe- 
rience, and  the  incision  through  the  liuea  alba  i^^  generally  preferred* 

BTMFHTSIQ^OICT.       • 


This  operation  waei  first  proposed  and  performed  by  Bigault,  in 
1^68f  the  result  being  an  increase  of  firom  four  to  seven  Unea  In 
the  autero-posterior  diameter  of  the  superior  etrait,  a  separation  of 
the  bonea  of  the  pubea  to  the  extent  of  two- thirds  of  an  inch,  or 
aa  inch^  being  also  allowed.  This  operation  may  therefore  be  indi- 
cated in  caf^es  where  the  diameters  of  the  pelvis  are  too  small  to 
permit  the  passage  of  the  feetal  head.  Yet,  tn  the  actual  state  of 
^science,  it  cannot  be  oonaidered  a  realiy  practicable  operation ;  the 
indications  for  its  performance  are  vague  and  uncertain  ;  the  opera- 
tion is  dangerous;  and  the  induction  of  premature  labour  is  fortu- 
nately applicable  to  cases  which  might  otherwise  require  Bymphf- 
aiotoray.  In  forty  operations^  Baudetocque  reports  fourteen  deaths ; 
thirteen  children  only  being  alive,  and  most  of  the  patients  being 
rendered  infirm. 

Although  these  re  turn  a  offer  but  slight  encouragement,  we  will 
describe  the  mode  of  operating. 

Ordinary  method  (fig.  4).— An  incision  commencing  a  little 
above  the  pubes,  is  made  directly  in  front  of  the  symphysis,  and 
prolonged  as  fttr  as,  but  a  little  to  one  side  of,  the  cHtoriSj  so  as  to 
avoid  injuring  either  of  its  crura.  This  first  incision  is  carried  through 
all  the  mil  parts.  The  inter-pubie  ligament  is  then  incised  cau- 
tiously ^  to  avoid  wounding  the  bladder,  and  whea  its  section  is  com- 
pleted, the  bones  immediately  separate.  The  delivery  is  now  termi* 
nated  naturally,  or  by  the  application  of  the  forceps,  according  to  the 
nature  of  the  case. 

Imbertand  Stoltz  have  proposed  a  sub-cutaneous  method.  The  first 
introduces  a  bistoury  beneath  the  skin,  on  a  level  with  the  clitoris^ 
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and  divides  the  sympliysis  from  before  backwards;  tbe  second 
divides  the  bone  itself,  to  one  side  of  the  symphysis,  with  the  chain 
saw. 

Gabbiati  has  also  performed  a  double  section  of  the  pubes. 

We  will  not  dwell  longer  upon  this  operation,  whose  indications, 
as  we  have  already  mentioned,  are  not  clearly  laid  down,  and  whoaa 
results  are  very  uncertain. 


TORTTCOtLlg,  OB  WRT  NECK,  SECTION  OF 
MUSCtB. — DISTORTED  HAND,  PBRMA»] 
FINQERS* 

Fig.  1.  TorticQllis^  to  the  right  sid€f 
the  eternal  port i on  of  the  aterno-cIeidD-n 
like  prominence  caused  by  the  tcDsion  anc 

Fig,  2*  TortkoUis  to  the  left  side^  bein^ 
eutaneoua  section. — a,  the  sternal  fascieul 
stretch  \  b,  a  wound  made  at  a  certain 
border  of  tbe  fasci cuius,  hj  the  teiiotoroy] 
the  akin  is  represented  hj  the  dotted  lini 

FiG.  3,   Tenotomy  kmve$. — b^  a  simpl 
otoniy  koife;  c,  Julea  Guerin^s  tenotom 
cutting  portions  connected  together  b j  a  l 

Fig,  4.  An  operation  for  tortieollU^  c 
contraction  of  both  fasciculi  of  the  iiius< 
position  of  the  afisistant,  who  rotates  the  I: 
and  projection  of  the  contracted  musde 
tenotomy  knife  ii  to  come  out 
extremity  of  the  left  index  finger 
is  iDtroduc<?d. 

Fig,  5,     Th^  same   opemtion ;    iecond 
effected  ;  the  second  cutting  edge,  shown 
carried  behind  the  contracted  portion, 

Ftg.  $.  Permanmt  contraction  of  the  fir 
of  the  hftnd. 

TORTICOLLIS. — SECTtOIT   OF  THE" 


Tortieoilis  signifies  a  lateral  deHatioti 
neck,  with  an  incliiiation  towards 
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to  tbe  side  opposite  the  lesion.  The  mastoid  process  is  carried  for- 
wards, and  drawn  down  towards  the  clavicle ;  the  cervical  portion  of 
the  rertebral  column  is  flexed  laterally  upon  the  dorsal  portion.  This 
deformity  may  be  either  temporary  or  permanent^  and  is  due  to 
various  causes ;  it  may  be  caused  by  a  traumatic,  or  organic  affection 
of  the  oervical  vertebrae,  by  the  presence  of  a  large  tumour,  by  the 
existence  of  bridles,  cicatrices,  etc.,  etc  It  usually  depends  upon  a 
contraction  of  the  lateral  muscles  of  the  neck :  the  scaleni,  the  pla- 
tisma  myoides,  or  the  sterno-cleido-mastoideus.  The  latter  muscle, 
being  generally  the  part  principally  affected  in  permanent  torticollis, 
or  at  least  its  contraction  being  the  sole  cause  for  which  tenotomy  is 
performed,  we  shall  direct  our  attention  to  it  alone. 

For  a  long  time  attempts  liave  been  made  to  cure  wry-neck  by 
means  of  various  kinds  of^apparatus ;  but,  the  section  of  the  contracted 
muscle  is  now  considered  the  only  efficacious  mode  of  treatment ; 
bandages  and  machines  are  looked  upon  only  as  adjuvants,  although 
it  must  be  acknowledged  that  the  mechanical  treatment  is  indispens- 
able to  obtain  a  cure  afler  the  perf<»'manoe  of  the  operation. 

BUROIOAL   AVATOMT. 

Bouvier,  Malgaigne,  and  others,  have  proposed  a  section  of  the 
sterno-cleido-mastoideus  at  different  points,  but  their  suggestions  have 
not  been  adopted,  the  muscle  being  generally  divided  in  the  tendin- 
ous portion  of  its  inferior  third. 

The  muscle,  at, its  inferior  termination,  consists  of  two  distinct  fasci- 
culi, the  internal,  being  half  an  inch  in  width,  very  firm,  and  fibrous 
for  about  an  inch ;  it  arises  from  the  superior,  anterior,  and  lateral 
parta  of  the  superior  portion  of  the  sternum, in  front,  and  to  the  inner 
side  of  the  sterno-clavicular  articulation ;  its  most  internal  fibres  are 
frequently  in  close  proximity  to  those  of  the  same  muscle  of  the 
opposite  side.  The  second,  or  external  fasciculus,  is  broader,  flatter, 
and  thinner,  with  shorter  tendinous  fibres,  and  arises  from  the  anterior 
border  of  the  clavicle,  to  the  extent  of  about  two-thirds  of  an  inch,  or 
an  inch  in  the  adult  Sometimes  the  two  tendons  are  closely  in  con- 
tact, and  almost  confounded  with  each  other,  and  again,  in  other 
eases,  especiallyrin  very  thin  subjects,  they  are  isolated,  their  separa- 
tion being  easily  recognised  both  by  the  sight  and  touch ;  a  depression 
marks  the  cellular  interstioe  whioh  separates  them. 

33 
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Jules  Guerin,  who  has  clearly  pointed  out  the  functional  indepen 
dence  of  the  two  heads  of  this  muscle,  has  also  discovered  that  the 
lesion  is  usually  to  be  attributed  to  the  sternal  fasciculus;  the  con- 
traction of  the  clavicular  portion,  which  is  very  rare,  generally  produces 
a  lateral  inclination  of  the  head  upon  the  shoulder,  without  rotation 
or  elevation  of  the  latter.  He  has,  therefore,  recommended  th^ 
section  of  the  internal  fasciculus  only,  which  we  do  not  consider  as 
warrantable. 

The  following  are  the  relations  of  the  tendons.  They  are  sub- 
cutaneous, and  form,  in  consequence  of  the  contraction  and  tension  of 
the  muscles,  a  prominence  in  the  shape  of  a  hard,  inextensible  cord ; 
no  important  organ  lies  between  them  and  the  skin ;  and,  for  this 
reason,  the  older  surgeons,  Tulpius,  Job  of  Meckren,  and  others,  made 
a  section  by  cutting  directly  down  upon  tnem.  Behind,  however,  a 
fascia  alone  separates  the  muscle  from  the  carotid  artery,  and  the 
internal  jugular  vein,  which  lie  just  behind  the  cellular  interstice 
which  separates  the  two  fasciculi.  But  the  tension  of  the  muscle 
increases  its  distance  from  these  important  vessels,  thus  placing  them 
beyond  the  probability  of  danger  in  performing  the  operation.  The 
inferior  thyroid,  and  the  anterior  jugular  veins  pass  along  the  interna* 
border  of  the  sternal  head,  the  first  being  separated  from  it  by  the 
sterno-thyroid  and  stemo-hyoid  muscles;  and  the  second,  when  pre- 
sent, is  superficial,  and  can  be  easily  avoided.  The  external  jugular 
vein  is  generally  too  distant  from  the  clavicular  portion  to  be  in 
danger  of  being  wounded.  The  nearer  we  approach  the  points  of 
insertion  into  the  bones,  the  less  the  danger  of  wounding  the  vessels ; 
in  doubtful  cases,  therefore,  the  section  of  the  tendons  should  be  quite 
near  to  the  sternum  or  clavicle. 

There  is  no  important  nerve  to  be  encountered  in  this  circum- 
scribed region ;  the  muscle  is  surrounded  by  an  aponeurotic  sheath 
which  may  be  destroyed,  or  preserved,  according  to  the  nature  of 
the  case. 

MODES    OF    OPBRATINO. 

The  instrumental  apparatus  consists  of  tenotomy  knives  of  various 
shapes :  sharp-pointed  for  making  the  puncture,  and  blunt-pointed 
for  the  section  of  the  muscle,  some  surgeons  recommending  them  to 
be  made  concave,  and  others  convex ;  a  single  instrument  such  as  ia 
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ahown  in  plate  87,  fig.  3  6,  Answers  for  all  the  steps  of  the  operation. 
Joies  Guerin,  however,  has  invented  a  tenotomy  knife  with  two  dia^ 
tinct  cutting  edges,  but  this  instrument  is  only  used  in  ezoeptional 
cases  (fig.  3  c),  Dupuytren  was  the  first  surgeon  who  made  a  sub- 
cutaneous section  of  the  sterno-cleido-mastoid  muscle;  his  example 
was  followed  by  Stromeyer  and  Bouvier;  but  Jules  Guerin  has 
systeroatised  the  operation,  and  to  him  the  following  rules,  which  are 
now  generally  adopted,  are  due. 

.  The  patient  is  either  seated,  or  laid  upon  the  back,  with  the  trunk 
elevated;  an  assistant,  stationed  behind,  holds  the  head  firmly,  and 
rotates  it  in  the  direction  opposite  to  its  usual  position,  so  as  to  put 
the  contracted  muscle  as  much  upon  the  stretch  as  possible,  causing 
it  to  project  so  much  that  it  can  be  seized  through  the  integuments 
with  the  fingers  of  the  left  hand.  This  circumstance  materially  £icili- 
tates  the  section.  The  surgeon,  in  front  of  the  patient,  takes  up  a 
vertical  fold  of  the  integuments,  parallel  to  the  axis  of  the  muscle, 
whose  base  corresponds  to  the  point  of  skin  which  covers  its  external 
border  when  in  a  state  of  relaxation,  and  then  plunges  into  the  base 
of  this  fold,  about  eight  or  nine  lines  from  the  sternum,  or  clavide,  a 
sharp-pointed  concave  or  convex  tenotomy  knife,  whose  blade  is  about 
two  lines  in  width.  The  instrument,  with  its  back  looking  down- 
wards, and  its  edge  upwards,  is  carried  from  without  inwards,  between 
the  skin  and  the  muscle,  as  far  as,  or  even  a  little  beyond,  the  internal 
border  of  the  sternal  fasciculus,  avoiding,  however,  a  perforation  of 
the  skin ;  the  instrument  is  now  rotated  upon  its  axis,  so  as  to  bring 
the  edge  in  contact  with  the  anterior  aspect  of  the  tendon,  and  the 
fold  of  skin  being  dropped,  the  fibrous  tissue  is  slowly  divided  by  a 
sawing  motion,  a  peculiar  noise,  a  species  of  crackling,  indicates  its 
division,  when  the  tenotomy  knife  is  withdrawn. 

If  both  fasciculi  of  the  muscle  are  contracted,  the  surgeon  imme- 
diately, through  the  same  wound,  operates  upon  the  clavicular  portion, 
after  making  it  project  by  bending  the  patient's  head  to  the  opposite 
side ;  in  this  case,  the  knife  makes  the  section  from  within  outwards, 
following,  however,  the  same  rules  as  before ;  the  instrument  must  be 
carried  but  very  little  beyond  the  external  border  of  the  muscle,  for 
fear  of  wounding  the  external  jugular  vein.  It  is  not  altogether 
decided  whether  it  is  preferable  to  make  the  section  of  the  muscle 
from  behind  forwards,  or  from  before  backwards ;  in  the  last  method, 
there  is  less  risk  of  wounding  the  vessel,  but  there  is  also  greater 
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be  simple,  and  limited  to  superlScial  parts,  or  they  maj  be  lU^ooni* 
panied  by  deformity  of  the  whole  hand,  and  complicated  by  contract 
dons  and  defective  cicatrices  of  the  tendons  of  the  muscles  of  the 
/ore-arm. 

Various  methods  have  been  proposed  for  treating  the  cutaneous 
bridles  and  the  contraction  of  the  palmar  fascia. 

Sir  Astley  Cooper  was  the  first  to  adopt  the  sub-cutaneous  method 
in  this  locality.  The  bridle  was  put  upon  the  stretch  by  a  forced 
straightening  of  the  finger,  and  a  narrow-bladed  bistoury  being  thrust 
beneath  the  skin,  the  bridle  was  divided  without  making  a  section  of 
the  integuments.  J£  the  finger  cannot  be  straightened  entirely,  the 
incision  is  carried  a  little  further  in  the  same  way  as  before.  The 
fingers  are  then  kept  in  the  straight  position  by  an  appropriate 
apparatus.  Dupuytren  operated  by  cutting  down  directly  upon  the 
contraction.  The  hand  being  supinated,  and  the  fingers  put  as  much 
upon  the  stretch  as  possible,  he  made  an  incision  opposite  the  meta- 
carpo-phalangeal  articulation,  a  little  above  or  a  little  below,  according 
to  the  nature  of  the  case,  or  rather,  we  should  say,  directly  down 
upon  the  most  prominent  portion  of  the  projection  which  retained  the 
finger  in  its  flexed  position.  The  integuments  being  divided  trana- 
versely  for  about  an  inch,  the  fibrous  bridle  was  exposed  and  entirely 
divided ;  a  section  was  also  made  a  little  above,  or  just  below  this 
point ;  if  the  straightening  was  found  to  be  still  imperfect,  the  hand 
was  fastened,  each  finger  separately,  to  a  splint  applied  to  its  dorsal 
aspect,  and  the  wound  dressed  in  with  lint  Cicatrisation  takes  place 
at  all  the  incised  points,  but  the  deformity  is  frequently  reproduced  in 
the  course  of  time. 

Goyrand  incises  the  skin  longitudinally  over  the  most  prominent 
portion  of  the  bridle ;  he  then  dissects  up  each  lip  of  the  division, 
thus  laying  bare  the  entire  length  of  the  bridle,  which  he  now  divides 
at  several  points,  or  extirpates  it  entirely,  and  brings  the  edges  of  the 
wound  together. 

When  the  contraction  of  the  fingers  depends  upon  the  flexor  ten- 
dons, surgeons  have  recommended  that  they  be  divided  opposite  the 
first  phalanx,  others  in  the  palm  of  the  hand,  and  others  still  at  the 
wrist  Lively  discussions  have  been  had  upon  this  point  of  practice, 
which  is  not  yet  settled.  Most  surgeons  reject  the  operation  alto- 
gether, because  tendons  thus  divided  opposite  their  synovial  capules, 
do  not  again  unite ;  straightening  of  the  fingers  is  obtained,  but  also 
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OLUB  FEET.— SECTION  OF   THE   TENDO  AOHILLIS. 

Fia.  1.  Variotis  kinds  of  tenotomy  knives. — a,  a  tenotomy  knife 
with  the  edge  on  the  concave  portion ;  6,  another  with  the  edge  on 
the  convex  portion ;  c,  a  lance-shaped  tenotomy  knife  with  a  double 
edge,  for  puncturing  the  skin. 

Fig.  2.  Section  of  the  tendo  Achillis — Surgical  a)iatomy. — a  a\  the 
two  portions  of  the  tendon  which  have  been  separated  by  the  section ; 
6,  the  sheath  of  the  tendon  formed  in  front  by  the  intermuscular  fascia 
which  separates  the  superficial  from  the  deep  muscles ;  c,  the  tibial 
fascia  forming  ihe  posterior  portion  of  the  sheath ;  d^  a  section  of  the 
skin,  made  for  the  purpose  of  exposing  the  parts  which  lie  beneath. 

Fio.  3.  Talipes  equinus, — The  foot  forms  a  line  with  the  leg, 
resting  upon  the  toes  alone.  The  heel  is  drawn  up  by  the  contraction 
of  the  tendo  Achillis. — a,  the  place  of  election,  where  the  skin  is 
punctured  for  the  section  of  the  tendon. 

Fig.  4.  Operation  of  dividing  the  tendo  Achillis  ;  position  of  the 
surgeon  and  assistant  The  tenotomy  knife  6,  being  introduced 
through  the  wound  a,  is  dividing  the  tendon  from  behind  forwards. 

Fig.  5.  Talipes  calcaneus. — ^The  foot  is  forcibly  flexed  upon  the 
leg,  the  heel  alone  resting  upon  the  ground,  while  the  toes  are  raised 
up. — a  a\  points  of  the  integument  where  the  knife  should  be  intro- 
duced, to  effect  a  section  of  the  extensor  tendons  of  the  toes. 

Fig.  6.  Talipes  valgus, — The  foot  rests  upon  its  inner  side,  while 
the  outer  side  looks  upwards,  and  the  sole  directly  outwards. 

Fig.  7.  Talipes  varus. — ^The  sole  is  turned  inwards,  and  very  much 
bent  from  before  backwards,  the  foot  resting  upon  the  outer  side, 
while  its  inner  side  looks  upwards. 

olub-foot;  sBonoN  of  thx  tendons  of  thb  lbo  and  foot. 

All  deformities  of  the  foot,  whether  congenital  or  acquired,  which 
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are  classified  under  the  title  of  cluh-foot^  are  accompanied  by  a  con- 
traction of  certain  muscles,  tendons,  or  fasciae.  Subcutaneous  teno- 
tomy has  been  successfully  applied  to  the  cure  of  such  deformities. 
There  are  several  varieties  of  club-foot,  all  of  which  appear  to  be  only 
an  exaggeration  of  the  normal  movements  of  the  sound  foot,  which  is 
especially  true  in  cases  where  the  deformity  k  simple  and  recent ;  but 
when  the  disease  reaches  its  utmost  limits,  the  organ  sometimes 
exhibits  forms  so  singular,  that  they  can  scarcely  be  considered  to 
have  any  analogy  in  the  normal  state. 

Talipes  equinus  corresponds  to  exUnsion  of  the  foot,  on  which  the 
heel  is  drawn  op  as  much  as  possible;  the  foot,  in  this  condition,  liea 
very  nearly  on  a  line  with  the  leg,  the  toes  and  extremities  of  th* 
metatarsal  bones  alone  resting  upon  the  ground.  Talipes  eqainus  is 
produced  by  a  contraction  of  the  tendo  Achillis,  to  which  a  well- 
marked  contraction  of  the  flexors  of  the  toes  is  also  added. 

Flexion  corresponds  with  talipes  calcaneus^  the  opposite  of  the 
preceding ;  here,  the  heel  alone  touches  the  ground,  while  the  sole  of 
the  foot  looks  directly  forwards,  the  toes  being  curved  upwards,  and 
drawn  towards  the  spine  of  the  tibia.  This  variety,  which  is  very 
rare,  is  produced  by  the  contraction  of  the  tibialis  anticus,  and  the 
peroneus  tertius  muscles,  and  the  extensors  of  the  toes. 

Adduction  answers  to  talipes  varus,  the  most  common  variety. 
The  foot  rests  upon  its  outer  side,  while  the  inner  side  is  directed 
upwards,  and  the  sole  looks  inwards ;  the  toes  are  usually  strongly 
flexed,  and  the  heel  drawn  upwards.  This  variety,  especially  when  of 
long  standing,  is  frequently  combined  with  some  of  the  other  forms, 
generally  with  talipes  equinus ;  it  is  produced  by  the  contraction  of 
the  tibiales  muscles,  or  the  adductors,  the  gastrocnemii,  and  also  by 
contraction  of  the  palmar  fascia. 

Abduction  constitutes  talipes  valgus,  the  opposite  of  the  preceding. 
The  foot  here  rests  upon  the  inner  side,  and  its  usually  concave  shape 
is  lost ;  the  outer  side  is  turned  upwards,  while  most  of  the  sole  looks 
outwards.  This  variety  is  most  frequently  .associated  with  talipes 
calcaneus,  and  is  usually  produced  by  the  contraction  of  the  peroneus 
longus  and  peroneus  tertius  muscles.  The  deformity  known  by  the 
title  of  flat-foot  is  only  a  very  slight  form  of  valgus. 

If  contraction  of  the  muscles  is  the  most  common  cause  of  these 
deformities,  their  permanence  cannot  be  attributed  to  it  alone ;  the 
fibrous  parts,  the  articular  ligaments,  the  fasciae,  the  sheaths  of  the 
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tendons  contract,  and  lose  their  pi^pef  shape  in  the  confs*  of  tiine, 
and  their  aid  in  perpetuating  the  deformity;  the  bones  thetnselveA 
become  sub-luxated  and  deformed,  by  abnormal  pressure  upon  eiwh 
other,  and  finally  lose  their  shape  and  relations  to  each  other  t6  Sd 
great  a  degree  as  to  destroy  all  hope  of  cure;  art,  therefor^  is 
frequently  powerless  in  cases  of  cltib-foot  where  the  deformity  is 
excessive,  and  where  the  patient's  age  exceeds  fifteen  or  eighteen  yearSi 

Operations  may  be  performed  at  a  touch  later  period  upon  Club- 
feet, when  the  alteration  is  simple  and  hot  strongly  marked ;  hi  sucih 
cases,  the  patient  may  hope  for  an  amelioration,  if  not  for  a  cote* 

Tenotomy,  which  is  so  valuable  in  the  cure  of  club  foot,  otight 
always  to  be  associated,  iti  the  treatment,  with  various  kinds  of  appA*> 
ratus,  or  machines  which  are  intended  to  retain  the  member  iii  HA 
normal  position.  Kneading  and  rubbing  the  part  with  the  hand  ii 
also  frequently  of  benefit  when  associated  with  the  other  treatment. 

The  section  of  contracted  muscles  is  performed  in  accordance  iHth 
the  general  principles  of  tenotomy.  We  will  run  them  over  bfiefly, 
arranging  them  in  two  classes,  in  one  of  which  the  tendon  is  thi^ 
making  a  sensible  projection  beneath  the  skin,  while  in  the  other  H 
lies  closely  in  contact  with  the  bone,  retained  in  this  position  by  h 
resisting  fibrous  sheath,  and  surrounded  by  a  synovia)  membrttie. 
In  the  first  are  included,  the  tendo  AchilHs,  the  tibialis  antiods,  the 
extensors  of  the  toes,  the  tendons  and  Superficial  muscles  of  the  sole 
of  the  foof^  and  also  the  bridles  formed  by  the  plantar  fiiscia.  Id  the 
second  class  are  included,  the  tibialis  posticus,  the  long  flexors  of  the 
toes,  and  the  peroneus  longus  and  tertios. 

Section  of  the  tendons  of  the  first  elate  is  efiected  in  aooordalMie 
with  the  following  principles ;  a  single  puncture  only  should  be  ttiade  * 
in  the  skin,  which  should  be  as  small  as  possible — no  longer  than  the 
instrument  itself,  which  ought  also  to  be  as  small  as  it  can  be  made, 
consistent  with  the  proper  am6unt  of  strength.     (Bonnet) 

The  puncture  should  be  far  enough  from  the  tendon  to  allow  tlie 
wound  to  be  made  obliquely,  and  to  leave  it  not  liable  to  the  petfetMh 
tion  of  air ;  this  can  be  effected  by  nising  up  a  fold  of  the  inters- 
ments,  and  making  the  puncture  at  its  base.     (Jules  Guerin.) 

When  the  knife  has  been  introduced  as  far  as  the  tendon,  it  may 
t>e  divided  either  from  without  inwards,  or  from  within  otrtwards ;  the 
first  method  is  preferable,  because  the  section  can  be  aided  by  prai»- 
ing  upon  the  back  of  the  instrument 
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Hie  knife  is  laid  flat  when  introdaced  beneath  the  skin,  and  as  soon 
as  the  middle  of  the  blade  has  reached  the  tendon,  the  instrument  is 
rotated  so  as  to  bring  its  edge  in  contact  with  the  tendon,  while  ita 
back  looks  towards  the  skin.  Convex  tenotomy  knives  are  preferable 
to  those  which  are  straight  or  concave ;  two  may  be  used,  one  straight 
and  sharp-pointed,  the  other  convex  with  a  blunt  point  During  the 
introduction  of  the  instrument,  the  tendon  should  be  relaxed,  so  as  to 
allow  the  blade  to  be  easily  slid  between  it  and  the  skin ;  it  must  be 
ptit  strongly  on  the  stretch  whilst  the  section  is  being  made;  an 
assistant  giving  the  limb  a  proper  position  to  produce  this  tension. 

The  section  of  the  tendon  is  recognised  by  a  sudden  shock,  accom- 
panied by  a  peculiar  sound ;  by  the  disappearance  of  the  cord-like 
prominence  formed  by  the  tendon ;  and  sometimes  by  an  appreciable 
separation  of  the  two  divided  portions. 

With  these  general  rules,  we  shall  proceed  to  the  description  of  the 
section  of  each  particular  tendon. 

Section  of  the  tetido  Achillis, — This  operation  is  performed  for  the 
cure  of  talipes  equinus,  but  it  is  frequently  indispensable  in  talipes 
varus  et  equinus,  and  even  in  the  simple  talipes  varus  of  children.  It 
has  also  been  performed  for  very  diflferent  affections,  having  been 
employed  in  the  treatment  of  the  deformity  caused  by  contraction  of 
the  tendo  Achillis  after  Chopart's  operation,  and  also  with  success  in 
cases  of  irreducible  fractures  of  the  leg. 

Surgical  anatomy, — The  tendo  Achillis  is  formed  by  the  combina- 
tion of  the  muscles  which  make  up  the  calf  of  the  leg ;  large  above, 
its  fibres,  as  it  proceeds  downwards,  become  condensed  into  a  vertical 
cord,  making  a  moderate  prominence  under  the  skin,  which,  for  the 
*  extent  of  an  inch  and  a-half,  or  two  inches,  at  least,  can  be  readily 
grasped  by  the  fingers. 

The  point  at  which  the  fleshy  fibres  become  tendinous,  varies,  but 
in  the  majority  of  cases  it  is  not  more  than  two  inches  above  the  os 
calcis.  The  tendon,  at  its  inferior  portion,  spreads  out  laterally  to  be 
inserted  into  the  tuberosity  of  the  os  calcis,  from  which  it  is  separated 
by  a  bursa.  In  dividing  this  tendon,  the  surgeon  should  avoid  wound- 
ing the  bursa,  and  also  keep  clear  of  the  fleshy  fibres ;  the  place  of 
election  is  about  an  inch  above  the  point  where  the  tendon  is  inserted 
into  the  bone.  In  children  the  operation  is  performed  about  seven 
lines  above  the  same  point.  There  is  another  anatomical  reason  for 
the  adoption  of  this  locality.     The  tendon,  posteriorly,  is  only  covered 
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by  the  akin ;  anteriorly,  however,  it  is  in  relation  with  the  deep  layer 
of  muscles,  and  particularly  with  the  tibial  vessels  and  nerves,  which 
are  only  separated  from  it  by  a  fiascia.  In  the  vicinity  of  the  tuber- 
osity of  the  08  calcis,  the  tendon  is  separated  from  the  aforesaid  organs 
by  a  very  thick  layer  of  fatty  cellular  tissue ;  both  above  and  below 
the  place  of  election,  there  is  danger  of  wounding  this  bundle  of  blood- 
vessels and  nerves.  The  instrument  ought  always  to  be  introduced 
on  the  inner  side  to  avoid  all  danger  of  wounding  the  blood-vessels. 

The  tendo  Achillis  is  surrounded  by  a  resisting  fibrous  sheath,  into 
which  both  ends  retract  after  the  section,  and  which  plays  an  import- 
ant part  in  the  cicatrisation  of  these  divided  ends.  The  second  figure 
shows  the  relations  of  the  tendon,  and  also  the  separation  of  the  ends 
after  the  operation. 

Method  of  operating, — ^The  patient  lies  down  upon  his  face,  and  an 
assistant  grasps  the  central  portion  of  the  leg,  and  also  the  foot  oppo- 
site the  middle  of  the  sole ;  he  first  relaxes  the  tendon  to  allow  the 
knife  to  be  easily  thrust  under  the  skin,  and  he  then  puts  the  muscle 
upon  the  stretch  to  fcuiilitate  the  section ;  the  surgeon  standing  on  the 
inner  side  of  the  limb,  makes  a  puncture  of  the  skin  with  a  lancet,  or 
the  sharp-pointed  tenotomy  knife,  opposite  the  internal  border  of  the 
tendon,  and  about  an  inch  above  the  os  calcis  (fig.  3,  a).  The  instru- 
ment, held  flatwise,  is  now  thrust  between  the  skin  and  the  projection 
caused  by  the  tendon,  and  then  rotated  so  that  its  edge  is  brought  in 
contact  with  the  posterior  aspect  of  the  latter,  when  pressure  directly 
downwards,  associated  with  a  slight  sawing  motion,  will  divide  the 
tendon,  which  creaks  under  the  knife.  A  slight  noise,  a  shock  and 
the  cessation  of  all  resistance  indicate  that  the  section  is  complete^ 
A  deep  depression  can  be  frequently  felt  between  the  divided  ends ; 
the  instrument  is  now  carefully  withdrawn,  and  two  or  three  drops  of 
blood  escape;  a  small  piece  of  adhesive  plaster  is  applied  to  the 
wound.  The  apparatus  is  attached  two  or  three  days  after  the  opera- 
tion. 

Section  of  the  tibialis  antieus. — ^This  operation  is  useful  in  talipes 
calcaneus,  and  talipes  varus.  Bonnet,  however,  thinks  that  it  is  not 
required  in  the  latter  affection.  The  operation  is  performed  at  the 
point  where  the  tendon  is  most  markedly  prominent  under  the  skin, 
which  is  opposite  the  tibio-tarsal  articulation  and  the  head  of  the 
astragalus.  The  general  principles  which  we  have  laid  down  must 
also  be  applied  in  this  case ;  the  surgeon  must,  however,  proceed  with 
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eAntlot)^  And  Bta|i  A9  noon  m  tH^  difteiioii  of  the  tendoti  is  e^cted,  tP 
ai^oiU  penetrating  tlie  subj^iceTJt  articul/ttioaB. 

St€iian  of  th§  crtensor  muscli  0/  th$  pttat  m^  t>f  ihM  extm^or  torn- 

munu  and  the  permmii  ^Hui. — Tbis  operation   b  performed  fot 

taBpcn  vmlgtiA  and  tdlpes  ealcanens.    Tho  decided  projection  which 

Hm  !«lliioitt  of  titeso  mnacle^  make  nnder  the  flkiu,  renJem  their  diri- 

iltol  veij'  eji»j,  bj  tbs  ordinafj  method ;  they  wBy  be  cut  through  one, 

«r  leverftl  puiictufiss,  made  b  front  of  the  malleoli,  and  above  the 

lltio-tJtFBa!  space  (fig,  6,  a  a*).     Bonnet  prefers  to  make  the  section 

k^poiite  the  motatiirao-phalang^ial  artTcuktions,  there  beitjg  le^  dan* 

I  jer  of  wounding  the  blood  veme^h  and  nerv€!S  of  the  doraam  of  the 

ItEfOt    The  aection  of  the  raHous  extenior  tendons  h  made  at  the 

tame  tiine. 

Section  of  the  ptantttr  fiach. — GontrAiitioD  of  the  fasciculi  of  thia 
detuie  fascia  is  vety  common  in  talipes  yarus ;  the  inoft  marked  pro- 
jection made  by  these  fibroua  bridles  \m  ustudly  opposite  the  articula- 
tion of  the  first  i^ith  the  second  row  of  tarsal  bones ;  ther  are  divided 
in  the  ov^finary  waj,  fl-om  withottt  inwards ;  the  numerous  lateral  and 
deep  prolongationi  preaented  hj  this  fascia,  render  its  complete  aeft- 
tjon  very  difficult,  and  the  results  of  the  op^/ration  are  not  alwa^ 
itnmediately  apparent ;  ftlthotigh  the  6<Jcasiond  for  doing  so  are  veiy 
rare,  yet  the  modes  which  we  have  already  described  for  a  division  of 
the  palmar  fascia  may  sometimes  be  advantageottsly  adopted  in  operft^ 
tions  on  this  region. 

We  shall  say  nothing  concerning  the  section  of  the  muscles  lying 
tipon  the  internal  and  external  prominences  of  the  sole  of  the  foot ; 
these  operations  are  usually  imperfect,  or  at  least  are  verj  uiicertun 
and  ill-regulated. 

The  section  of  the  tendons  of  the  short  flexor  is  made  at  the  same 
time  as  that  of  the  long  flexors,  opposite  the  anterior  portion  of  the 
plantar  aspect  of  the  first  phalanges  of  the  toes. 

The  peroneus  longus  and  brevis,  and  the  tibialis  posticus,  constitute 
a  second  class  of  muscles,  which  being  closely  cotmected  with,  and  in 
fact  held  in  position  near  the  bone,  by  resistant  fibrous  sheaths,  make 
no  marked  projection  under  the  skin,  when  contracted.  Their  section 
is  efl^ected  differently  from  that  of  the  other  muscles;  it  has  been 
recommended  that  the  surgeon,  after  making  the  puncture  of  the  skin 
in  the  usual  way,  should  slide  a  sharp-pointed  convex  tenotomy  knife 
beneath  them,  and  make  the  section  from  within  outwards;  the 
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Mctioa  ^m  without  inwaidi^  which  we  h«ve  reoommended  aa  mopt 
appropriate  for  the  other  muscles,  migbt»  if  performed  upon  these 
teudona,  endanger  ti^e  articulations  ^nd  hlpod-yessels ;  but  iia  |^  set-off 
^  this  ia  the  difficulty  eq>enenQed  in  sliding  the  knife  betweeQ  the 
^don  and  the  sheath  inclosing  it,  which  reAders  the  operation 
(ahonous  and  uncertain. 

Section  of  the  peron^ua  hngw  and  l^revie, — ^There  are  three  locaji- 
tien  where  this  can  be  performed :  \^  Behind  the  fibula,  about  twQ- 
^irds  of  an  inch  above  the  upper  part  of  the  external  malleolus^ 
where  the  operation  can  be  perforated  from  without  inwards  without 
4^ger ;  but,  as  the  fieshj  fibres  extend  far  downwards,  the  seotioQ 
nc^st  be  extensive. 

%di.  These  tendons  may  al^P  be  divided  about  the  third  of  an  ino^ 
below  the  ei^ternal  malleolus,  very  near  the  place  where  they  t^ke  # 
curve  to  be  reflected  forwards ;  there  is  danger  here  of  opening  the 
tibio-tarsal  articulation,  on  which  account  we  give  the  preference  to 
the  first  method. 

dd.  The  operation  may  be  performed  immediately  behind  the 
malleolus;  but  the  surgeon  experiences  great  inconvenience  on 
account  of  the  prominence  of  the  bone  on  either  side  of  the  groove  in 
which  the  tendons  run.  Section  of  the  peroneal  muscles  is  performed 
for  talipes  valgus,  and,  according  to  Bonnet,  it  has  proved  serviceable 
for  flat  feet 

Sectidn  of  the  iibialU  posticus. — This  operation  is  performed  for 
talipes  equinus,  and  for  talipes  varus  in  adults,  the  methods  varying 
according  as  the  deformity  is  slight,  or  well-marked.  In  talipes 
equinus,  the  tendon  may  be  divided  behind  the  malleolus ;  but  the 
operation  is  uncertain,  and  it  is  better  to  perform  it  below  the  malleolus 
in  the  following  manner :  the  tuberosity  of  the  os  scaphoides  being 
wdl  made  out,  the  knife  is  thrust  in  about  the  third  of  an  inch  above, 
and  in  front  of  it,  until  it  comes  in  contact  with  the  astragulus ;  it  is 
then  slid  along  this  bone  until  the  point  is  carried  two  or  three  lines 
below  the  tuberosity  of  the  scaphoid,  the  edge  being  kept  in  front ; 
by  following  these  details  the  tendon  is  divided ;  the  common  flexor 
of  the  toes  is  usually  divided  at  the  same  time.     (Bonnet) 

When,  as  in  well-marked  talipes  varus,  the  scaphoides  touches  the 
malleolus,  the  muscle  does  not  extend  down  upon  the  foot ;  section 
behind  the  malleolus  is  then  to  be  preferred,  but  the  result  is  always 
uncertain  ;  if  the  knife  be  thrust  in  too  far,  there  is  danger  of  wound- 
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ing  the  poBterior  tibial  artery,  an  accident  which  has  frequently 
happened,  although  without  any  very  serious  results. 

Section  of  the  flexor  proprius  of  the  great  toe,  and  of  the  flexor 
communis  of  the  toes, — ^The  very  deep  position  of  these  muscles  will 
not  allow  of  their  being  divided,  either  in  the  vicinity  of  the  malleoli, 
or  in  the  sole  of  the  foot;  their  section,  therefore,  must  be  made 
opposite  the  first  phalanx  of  the  toes.  The  methods  advised  for 
muscles  belonging  to  the  first  class,  are  the  only  ones  appropriate  to 
this  operation ;  a  puncture  and  section  must  be  made  opposite  each 
toe,  the  only  inconvenience  being  the  udditional  time  required  for 
performing  the  operation.  The  same  remarks  apply  to  the  flexor 
brevis  of  the  toes.  It  frequently  happens  that  both  the  long  and 
short  flexors  are  divided  at  the  same  time,  which,  in  fact,  is  generally 
indicated  by  the  existence  of  simultaneous  contraction  of  both  musclea. 
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Morgan's  method,       .  .    134 

Malgaigne*s  method,   .  .184 

OiDcer,  of  the  tongue,                 .  .    19S 

modes  of  operating,     .  .    196 

excision,                       .  .    198 

ligature.  Mayor's  method,  .    198 

Jules  Cloquet's  method,  .    198 

Mirault's  method,        .  .    199 

Yldal's  method,           .  .    199 

of  the  penis,     .           .  .845 

of  the  rectum,  .          .  .    882 

modes  of  (^>erating,    .  .    888 

dUataUon,         .           .  .888 

excision,  Lbsfranc's  method,  .    838 

Velpeau's  method,  .    835 

Olreumcision,  operation  of,          .  .    842 

Vidal's  method,           .  .    848 

Coloboma,  .....    116 

Ohalasion 125 

Oomea,  spots  upon  the,    .           .  .102 

Cranium,  trepanning  of  the,       .  .    110 

OaTicle,  exsecUon  of  the,           .  .    101 

Qub-feet, 499 

Qystocele, 471 

Disarticulations,  see  amputations  through 

theJoinU,      .           .  .54 

DUtorted  hand,      .                      .  .496 

Division  of  the  firasnum,  .  .901 

Ear,  surgical  anatomy  of,            .  .166 

operations  upon  the  external,    167 

«*  *•         Internal,    170 

B<rtroplum,  causes  of,                  .  .121 

modes  of  operating  for,  .    122 

DielEsubach's  method,  .    122 

Adams»                »»       .  .122 

Desmarres*          "       .  .122 

Bbow,  exsectlon  of  the,  .  .99 

Empyema,  .....    252 

modes  of  operating  for,  .    258 

SediUot's  method,       .  .    254 

Velpeau»s      »»              .  .    256 

Tidal  de  CassU*  method,  .    256 

Reybard's                 »'  .    266 

Sunski*s                  ''  .    256 

latropium,  .119 

operations  for,            .  .119 

34 


Kntropinm,Janson*s  method,       •  .    190 
Crampton's  method,  modified 

by  Guthrie,   .           .  .120 

Saunders*  method,      .  .    120 

Kpfcanthos, l^T       ^ 

Epigastric  artery,  ligature  of  the,  •     62       * 

Eustachian  tube,  catheterism  of  the,  .    171 

Excision,  of  the  neck  of  the  uterus,  .    479 

•'       tonsUs,  .  .908 

**       UTula,    .  .909 

**       rectum,  .    888 

prolapsus  ani,  .  •    887 

Exsections.  .                               .   ^  .     97 

in  the  superior  extremity^  .     97 

of  the  metacarpo-phalangeal 

articulation,  .  .  .  9T 

of  the  metacarpal  bones,  •  .     96 

"     wrist  Joint,       .  .     98 

"     inferior    extremi^  of 

ulna,  .  .98 

of  the  inferior  extremities  of 

radius  and  ulna,       .  .     99 

of  the  elbow  Joint,      .  .      99 

'«    shoulder  Joint,  .  .    100 
Baudens*  method, 
Malgaigne*s  method, 
other  methods, 

of  the  claride, .           .  .101 

**     scapula, .           .  .    109 

in  the  Inferior  extremity,  .    108 
of  the  first  metatarsal  bone,  .    108 

**     bones  of  the  tarsus,  .    104 

"     ankle  joint,       .  .    104 

"     fibula,     .           .  .104 

Exiectlon,  of  the  knee  joint,       .  .    106 

"     hip  Joint,           .  .    105 
Velpeau's  method, 
Scdillot's  method 
of  the  superior  and  inferior 

maxillary  bones,       .  .    100 
^of    the    superior    maxillary 

bone:!,            .           .  .    106 

of  the  lower  Jaw,         .  .    107 

of  half  the  lower  Jaw,  .    108 

of  the  rilm,        .           .  .108 

**     sternum,  .    108 

'*     spinous    processes  of 

thevertebne,     .  .    109 

"     bones  of  the  pelris,  .    109 

Extirpation  of  the  eye,     .           .  .    164 

"      breast,            .  .    249 

modes  of  operating,    .  .    900 

of  the  sub- maxillary  gland,    .    209 

"     ovary,    .           .  .481 

Extraction,  of  cataract,    .  .    160 

**  foreign  bodies  f^om  the 

ear,  .167 

Bye,  operations  upon,        .           .  .112 

Eyelids,  operaUons  upon,             .  .    114 

I^eball,  operations  upon,  .    187 

External  iliac  artery,  ligature  of;  60 

Rlytroplasty,                                .  .496 

Face  exsectlon  of  bones  of,         .  .    106 

Female,  genital  organs  of,            .  .    488 
surgical  anatcony  of  genital 

organs  of,      .          .  .    488 
operations   upon  genital  or- 
gans of,                    .  .488 
introduction  of  the  catheter  in 

the      .                      .  .445 

lithotomy  in  the,          .  .    446 

vestibular  lithotomy,  .  .    447 

veslco-vaginal     **       .  .448 

urethral               "        .  .448 

bypogastric          •*        .  .449 


510                                                   INDEX. 

Fa«« 

P«M 

rcBUkle,  UtIiotrUj, 

460 

dIUtaUoo  of  the  arethr*,      . 

450 

to,                  .           .           . 

Mt 

operations  npoD  the  genital 

treatment  of;    . 

2M 

apparatoa  proper,    . 

451 

reduction  of,    . 

SM 

operationi  upon  the  Tulva,     . 

45S 

dlrialon  of  the  atrieUire  of  in- 

••   for  imperforate  raglna, 

468 

golnal. 

997 

**  ofperlneoraphj, 

464 

Malgalme'tmetliod,  . 

809 

**   upon  the  raglna. 

455 

804 

«•   for  retico-Tagiual  fli- 

uiSdUcAl,         \          \          ! 

808 

tula,      . 

456 

85 

»•   for  uterine  poljpi  and 

Manec's  method, 

88 

"   for  Uie  neck  of  nterat 

466 

Llsfranc'a  "     . 

8T 

Gomuaa*i*«     . 

68 

and  OTarlei,     . 

ezsectioBofthe, 

105 

Femoral  arterj,  ligature  of, 

4T 

relpeaa's  method, 

106 

remnr,  eziecUon  of  the  head  of, 

106 

86dIllQt*f         » 

105 

jnbola,       "         •»           ... 

104 

Qydrooele, 

848 

Fingen,  amputation  of  Joints  of, . 

68 

modes  of  operatlnf  for, 

848 

u                     «»            _                    ^ 

88 

184 

FiBSoreoftheanua, 

886 

Hydatid  cysU  of  the  Uver, 

968 

treatment, 

826 

Uypoplon,              .... 

184 

Fittula,  lacrjmalis, 

180 

Hypogastric  lithotomy,  in  the  male. 

429 

modes  of  operating  for, 

180 

••     female,     . 

489 

injections. 

181 

catheterism,      . 

181 

Intestines,  strangulation  of  the, 

967 

dilatation, 

182 

wounds  of  the,  . 

988 

In  ano,  .... 

821 

treatment  of,   . 

968 

modes  of  operating  for 

822 

Hiac  arteries,  surgical  anatomy  of, 

50 

recto- vaginal,  . 

404 

ligature  of  external,    . 

51 

Teslco  raglnal, . 

455 

"      internal,     . 

6(3 

01 

"     primlUre,  . 

59 

exsectlon  of  bones  of, . 

OS 

Imperforate  anus, 

838 

Foreign  bodies,  in  the  external  meatus. 

167 

Incisions,               .          .           .           . 

8 

*'    nostrils,     . 

188 

Insertion  of  an  artificial  eye. 

165 

"    oesophagus, 

222 

Internal  ear,  operationi  upon,    . 

170 

"    air  passages, 

286 

Iris,  operations  upon, 

153 

"    rectum,     . 

886 

Introduction,  of  catheter  in  the  male,    . 

868 

Formation  of  hernias, 

2S4 

a        u          ii        female,. 

445 

Frontal  sinus,  operations  upon,   . 

194 

Induction  of  premature  labour,  . 

4S4 

Frsenum,  lingue,  division  of, 

2()1 

modes  of  operating,  perfora- 

X>cni4, section  of, 

841 

tion  of  meuibranef,  . 

4^4 

Facial  artery,  ligature  of, 

82 

Plugging  of  v»gina, 

ordinary  method,  dilatation, 

4S5 

Gasfrotoiny,           .... 

262 

ii^ection.*,     . 

4S6 

Gvnioplaj*ty,           .... 

1S5 

Knee  joint,  amputation,    . 

is9 

Genito-urinary,  organs  of  mule, . 

841 

eXjicction  of,     . 

106 

the  female,    . 

438 

Goitre  (^oe  Broncliocele),  . 

2i5 

Lacrymal  apparatus,  operations  upon,  . 

130 

GaU  bladder,  tumours  of,  . 

268 

surgical  anatomy  of,    . 

127 

Gluteal  artery,  ligature  of, 

53 

Laryngotomy,        .           .           .           . 

285 

sui^cal  anatomy  of,    . 

285 

nand,  exsectlon  of,           .           .           . 

97 

operations,  indications. 

286 

Hare-lip, 

175 

sub-hyoid, 
thyroid. 

288 

simple,  .... 

178 

289 

Malgalgne*«  method,   . 

180 

Laryngo-tracheotomy, 

289 

Mirault's 

181 

Leg,  amputation  of,          .           .           . 

08 

double,  .           ,           .            . 

181 

Ligatures,  of  arteries  (see  arteries). 

IS 

complicated,     . 

182 

axillary  artery. 

85 

Hemorrhoids,         .... 

829 

anterior  tibial  artery, 

88 

modes  of  operating  for. 

820 

brachial,              »» 

23 

incision. 

829 

carotid,                " 

89 

cauterisation,    . 

829 

dorsalis  pedis,     ** 

86 

Brgiu's  melliotl, 

830 

epigastric,            " 

60 

ligature, 

880 

external  Ulac,      " 

50 

excision, 

880 

facial,                  ** 

89 

IJoyer'a  method, 

330 

femoral, 

47 

Velpeau's    •» 

881 

iliac,                    « 

60 

Hernia,  surgical  anatomy  of, 

277 

lingual, 

83 

explanation  of  the  formation 

popliteal,             •• 

41 

of,      . 

234 

iwsterior  tibial,   •* 

41 

radical  cure  of, 

2Sfl 

primitive  carotid'* 

82 

modes  of  operating  for, 

2S6 

radial,      .           " 

21 

compression,    . 

2S6 

subclavian,          " 

27 

Belmns'  method. 

2S7 

LImb.4,  amputations  in  the  continuity  of, 

69 

Oerdy's,       "     . 

2S7 

Lip,  operations  upon  the, 

171 

Bonnet's,    •*     . 

288 

Lltliotouiy  in  tlie  male, 

410 

INDEX, 


511 


Pao* 

Lithotomy  in  the  female,  .  •  .    4))d 

Lithotrlty      "      male,      .  .  .899 

"      female,    .  .499 

liMioDS  of  the  intercosul  arteries,         .    S69 

Mastoid  cells,  perforation  of  the,  .  170 
Membrana  tympani,  perforation  of,  .  170 
Matacarpus,  amputation  through  the,  .  64 
Metacarpal  bones,  exscction  of,  .  98 
Metatarsus,  amputation  through  .  76 
Metatarsal  bones,  exscction  o^  .  108 
Mouth,  operations  upon,  .  .  174 
Maxillary  sinus,  catbeterism  and  perfo- 
ration of,  .  .  .  J94 
bones,  exsection  of,  .  106 

Nasal  fossce,  operations  on,         .  .186 

polypi  of,           .            .  .188 

plugging  of,                  .  .    192 

Nose,  operations  upon,     .           .  .    186 

Nostrils,  contraction    and  occlusion  of    188 

foreign  bodies  in,        .  .     188 

Occlusion  of,  ...  . 

(Esophagus,  surgical  anatomy  of, 
catheterism  of, 
Desault*s  method, 
Baillarger's,  '* 
Blanche's,      " 

Falitet  and  Ferrus'  method,    . 
stricture  of  the 

extraction    of    foreign     sub- 
stances from, 
OBsophagotoray,  surgical  anatomy  of, 

modes  of  operating,    . 
Operations,  minor, 

upon  arteries,  . 
**    the  eye  and  its  append- 
ages, .... 
for  artificial  pupil, 
upon  the  ear,    . 
"       lips,  . 
"        nose  and  nasal  fos- 

SSB, 

"        frontal  and    maxil- 
lary sinuses, 
"        tonsils, 

"       salivary  apparatus, 
"        abdomen, 
"        anus  and  rectum,    . 
"        penis, 

"        genital  organs  of  fe- 
male. 
Organs,  genital,  of  female. 
Otoplasty,  ..... 
Ovaries,  diseases  of,         . 

cysts  of,  ... 

operations  for  cysts  of, 

Palate,  operations  upon  the 

Pannus, 

Paracentesis  abdominis,   . 

pericardii, 

thoracis, 
Paraphymosis 

reduction  of,     . 

compression 

incision  for, 
Parotid  gland,  anatomy  of,    ' 

flstulse, 

modes  of  operating  for, 
Ptrforation  of  the  lobe  of  the  ear, 

**     membrana  tympani,  , 
**     mastoid  cdU, 
**     frontal  ainus,  . 


188 
220 
220 
220 
221 
821 
222 
222 


232 

288 

8 

18 

112 
158 
166 
174 

186 

194 
2U8 
205 
260 
821 
8-U 

488 
4J« 
169 
480 
480 
481 

211 
164 
260 
258 
252 
844 
844 
844 
844 
205 
I  206 
206 
167 
170 
170 
194 


Paor 

Perforation  of  the  maxillary  sinus,         .    194 

Penis,  operation  s  upon  Uie, 

.    JMl 

cancer  of, 

.    fW5 

section  of  the  frsenum,            .    841 

iimputation  of. 

.    350 

Pericardium,  paracentesis  of  th< 

.    258 

Perineum,  surgical  anatomy  of  the  male,    410 

lithotomy  through  the 

.    410 

surgical  anatomy  of  the  female    488 

lithotomy  in  the. 

.    488 

laceration  of  the. 

.    454 

Piles  (see  hemorrhoids),    . 

.    829 

Phlegmon,    . 

.    164 

Plugging  of  the  Basal  fosse, 

.    192 

"     rectum,    . 

.    886 

Polypi  of  the  auditory  canal, 

.    168 

*'     nasal  fossae. 

.    188 

modes  of  operating  for,         .    18S 

cauterisation,   . 

.    189 

torsion  and  avulsion. 

.    190 

excision. 

.    191 

ligature. 

.    191 

of  the  rectum   . 

.    882 

"     uterus,   . 

.    466 

modes  of  operating,    . 

.    467 

cauterisation,    . 

.    467 

crushing, 

.    467 

torsion,  . 

.    468 

avulsion. 

.    468 

ligature. 

.    468 

excision. 

.    470 

Premature  labour,  induction  of. 

.    484 

Popliteal  artery,  ligature  of  the. 

.      44 

Posterior  tibial  artery,  ligature  of  the,  .      41 

Prolapsus  ani. 

.    8S7 

uteri,      . 

.    471 

Phymosis,    . 

.    842 

modes  of  operating  Ibi 

,          .    843 

incision, 

.    842 

excision, 

.    842 

circumcision,    . 

.    842 

Vidal's  method, 

.    848 

Pterygium,  . 

.    164 

IHosis,          .... 

.    118 

Pupil  artificial,  various  methoda 

of  ope- 

rating  for,     . 

.    158 

Puncture  of  the  bladder,  . 

.    856 

above  the  pubes. 

.    857 

by  the  perineum, 

.    858 

"     rectum,    . 

.    858 

of  an  ovarian  cyst, 

.    480 

of  the  uterus,   . 

.    478 

Radial  artery,  ligature  of  the. 

.     86 

Radical  cure  of  hernia,    . 

.    286 

modes  of  operating  for 

.    286 

•                 compression,    . 

.    286 

Belmas*  method. 

.    287 

Gerdy's       " 

.    287 

Bonnet»8     " 

.    288 

Ranula, 

.    809 

Rectocele,    . 

.    471 

Recto-vaginal  fistula, 

.    464 

Rectum,  operations  upon  the, 

.    821 

polypi  of  the,    . 

.    882 

cancer     " 

.    882 

surgical  anatomy. 

.    882 

modes  of  operating  foi 

-,          .    888 

dUatation, 

.    838 

excision, 

.    888 

Lisfranc's  method. 

.    83d 

Velpeau's       " 

.    835 

plugging  of  the, 
foreign  bodies  in. 

.    886 

.    8.S6 

stricture  of, 

.    886 

Reducible  hernia,  . 

.    2S9 

512 


INDEX 


Eedaction  of  hernia,                    .  .    SM 

rules  for  the,    .           .  .    )EM 

ahlnopla.ity,          .                      .  .186 

Indian  method,           .  .    1S6 

Delpech'i, "      .            .  .187 

Italian,      "      .            .  .    187 

French,      "                  .  .    187 

Bibs,  ezsection  of  the,       .           .  .108 

8«c,  of  hernia,        .           .           .  .    289 

Soarlflcation,          .           .           .  .10 

8«ton, 9 

Sarcoccle,  operations  for,             .  .  -  849 

Maunoir 'a  method,       .  .    949 

Morgan's        "  .849 

castration,        .           .  .    849 

Seeiion  of  the  frsenum  penis,  .  .  841 
"  Bterno-cleido  mastoideus,  492 
"      palmar  fascia  and  flexor 

tendons,             .  .    496 

"      tendo  Achlllls,        .  .    602 

"      tibialis  an ticus,     .  .    608 

*'      extensors  of  the  toes,  .    604 

'*      plantar  fascia,       .  .    604 

"      peroneus      longus,  and 

brevis,     .            .  .    505 

'*      tibialis  podticos,    .  .    605 

"      flexors  of  the  toes,  .    606 

Shoulder  joint,  amputation  at  the,  .      71 

exsectiou  of  the,          .  .    100 

Sinas,  perforation  of  the  frontal,  .    194 

catheterism  and    perforation 

of  the  maxUlarj,      .  .    194 

Salirarj  apparatus,  operations  upon  the,    206 

Stammering,  operations  for,         .  .    200 

Baudens'  method,        .  .    200 

Bonnet's        "               .  .     200 

Staphyloplasty,       .            .            .  .217 

Roux's  method,            .  .    217 

Dk'ffenbach's  method,  .     217 

Bonais'                 "        .  .     217 

Staph  yloraphy,       .            .           .  .211 

Mo('.es  of  operating,    .  .     218 

Houx's  mcthoil,            .  .    213 

JJerard's     "       .            .  .215 

Mason  Warrens'  method,  .    218 

Fcrgu.si^ou's                "  .    21S 

Sims,   operation  for   vesSco-vacrlnal  fis- 

tuhe,      .            .        ^  .  .461 

Stcno's  duct,  fistula  of,      .            .  .    2U5 
Stone  in  the  bladder  (see  iithotrity  and 

lithotomy),        .            .  .899 

Strabismus,             .           .           .  .187 

modes  of  operating  for,  .     140 

Stromeyer's  method,  .     140 

Dieffenbach's    "          .  .     141 

Scdillot'd            "          .  .    142 

(iuerin'i             •♦          .  .     148 

Strangulated  hernia  (see  h^irnia),  .    277 

Strangulation  of  the  omentum,    .  .     2G6 

"    intestines,     .  .    207 

Stricture                "     (rsopliagua, .  .    222 

"     ui'.'liira,        .  .    fl76 

character  oT,                  .  ,    87S 

Strictures  of  anus  ami  n-f'tuni,     .  .     iiC-d 

Subclavian  artery,  IJK.iiuie  of  l!ie,    4  .       '27 

Sub-hyoid  larynjj.it  imy,                 .  .     D:iS 

Sub-maxillary  KliH)d,  exiirpatic^tj  of  the,    2y''J 

Superior  njaxillary    bone,   ex-^ection  of 

the,         ....     l(»o 


Sutures, 


8in)ple,    . 
Klover*.-*, 
intrrrni)ted, 
looped, 
zi^'zag.or  b.inting, 


Fa«b 

Sutorea,  quUled, 

8 

twisted, 

8 

Symblepharon, 

.    118 

Symphyslotomj, 

.    483 

Tarsus,  amputation  through  the, 

.      TO 

Chopart^a  method. 

.      88 

ScdlUofs       " 

.      81 

Taxis, 

.    SM 

Tenotomy, . 

.    49S 

Thigh,  amputation  of, 

.      96 

Tliorax,  paracentesis  of  the, 

.    863 

Toes,  amputation  of  the,  . 

.      74 

Tongue,  cancer  of  the. 

.    197 

modes  of  operating  for,         .    19S 

excision. 

.    198 

ligature, 
Mayor's  method, 

.     199 

.    198 

Cloquet'a    " 

.     198 

Mirault's    "     . 

.    199 

Vidal's        "     . 

.    199 

Tonsils,  operations  upon  the, 

.    2u3 

abscess  of  the. 

.    2«« 

excision  of  the, 

.     iMJJ 

Tendo  AchllUs,  section  of, 

.    499 

Torticollis, 

.    492 

surgical  anatomy, 

.    493 

modes  of  operating, 

.     494 

Tracheotomy, 

.     240 

surgical  anatomy. 

.    240 

Trousseau's  operation 

.     240 

Trepanning  the  cranium. 

.     110 

mode  of  operating. 

.     Ill 

Trichiasis,    . 

.    120 

Tumours  of  the  eyelids,    . 

.    124 

Thyroid  laryngotomy. 

.    289 

Temporal  artery,  bleeding  from  the,        .      16 

Ulna,  exscctlon  of  the. 

.       9S 

Ulnar  artery,  ligature  of  the, 

.      21 

Umbilical  hernia, 

.    806 

Upper  jaw,  ex!»cction  of  the. 

.     1«>0 

Urethra,  operations  upon. 

.    362 

anatomy  of  the. 

.    «« 

introduction  of  cathet 

er  into,    36S 

strictures  of  the, 

.    876 
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